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Ihtrdductidh

This publication provides guidance on
accommodadon for design ard technol-
ogy in secondary schools. It is intended to
assist all those who may be involved in the
briefing and design process including
teachers, governors, LEA advisers and
building professionals. It discusses the
issues that arise when considering both
new and existing accommodation.

Design and technology has been through
a period of change over the last few years.
It is part of the National Curriculum and
is taught to all secondary age pupils from
11 to 16'. Schools vary in the way in
which they choose to deliver the subject
and this will influence their accommoda-
tion needs. The guidance given in this
publication is not prescriptive. It illus-
trates typical examples and suggests a
flexible approach which can be used as a
guide against which individual schools can
assess their own requirements. Local
authorities and schools will, of course,
establish their own building priorides in
the light of the funds they have available
for capital work and any conditions which
may attach to these funds.

As with other subjccts, the accommoda-
tion nceds of design and technology
should be counsidered in the context of the
whole curriculum. It is reccommended that
both specialist advisers and building
professionals, as well as the school, are
involved with the analysis and planaing.

The publication does not include auy
detaifed information on the accommoda-
tion nceds of A-level or vocational courses
and there is no specific advice for special
schools. However, the general guidance
will be applicable to all secondary schools
and the case studies illustrate a range of
schooi types including a middle school.

What the Publication
Contains

Section 1 provides a braad overview of
design and technology accommadation.
Sections 2 to 8 contain more detailed
information. A bricf description of cach
scction is given hiere.

Section 1: Planning for Design and
Technology gives a guide to the
numbser, type and size of teaching spaces
that are likely to be required. It also
describes the range of non teaching
support spaces and outlines some of the
key points to consider when planning the
overall suite of spaces.

Section 2: Timetabled Teaching Spaces
goes into more detail about the size and
planning of individual spaces and in-
cludes furnished layouts of typical
specialist rooms.

Section 3: Support Spaces provides
detailed information on both teaching
and non teaching support spaces.

Section 4: Furniture and Finishes gives
detailed advice on the most typical
furniture used in design ard technology
spaces.

Section 5: Equipment describes typical
workshop equipment and provides
guidance on their accommodaton nceds.

Scction 6: Scrvices aud Environmentai
Design outlines key points about servic-
ing design and techaology spaces and
provides references to more detailed
informaton.

Section 7: Case Studizs includes design
cxercises aid actual building projects
illustrating new and adapted accommao-
dation for design and technolegy.

Sectior: 8: Cost Guidance includes
general cost advice on buildings, furni-
ture and equipmient and gives a cost
breakdown of two school adaptations.

The appendices include guidance on the
distances nermaily alowed around
workbenches and machines, the main
points of Health and Safety law and a
check list. The Bibliograghy lists a
number of documents relevant to the
provision of design and technology
accommodation in secondary schools.

Notes
'From 11 to 14 in Wales.
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Sméctidnv 1: Planhihg for bési&h and Tééhnologx

This section gives an outline of the range of spaces appro-
priate to design and technoiogy. t includes pianning
principles that can be used as a guide when designing
new or adapting existing accommodation.

1.1 Design and technology is essentially a
practical subject involving pupils in both
designing and making. Products will be
made in a wide range of materials includ-
ing wood, metal, plastics and textiles
(often in combination) and food. When
designing, pupils will read, write, sketch
and make models. Thicy will tesr and
cvaluate their own ideas as they arz
developed and they will icam a number of
graphic skills (including somc that arc
computer based) for presentation pur-
poses and for construction detailing.
When making, pupils will shape, form and
mould materials using a varicty of hand
tools and machines. Processes will range
from hand weaviag to aluminium casting.

1.2 Pupils will learn about and make use
of a variety of control svstems including
mechanical, electrical, clectronic and
prieumatic. They will learn how to pro-
gram a computer which will controt
manufacturing equipment as well as
learning how to operate machines manu-
aily, In addition to acquiring skills and
knowledge about processes and materials
they will learn about the cost and time
involved in manufactuve. Pupils may
spend a significant amount of time work-
ing individually or in small groups on a
project.

The Range of Spaces

1.3 'The spaces required to teach design
and technology (D&T) will vary from
school to school but will include
timetabled tcaching spaces and support
spaces for teaching and non teaching
purposes.

Calculating The Number of
‘Timetabled Spaces

1.4 The number and type of timetabled
spaces will depend on the size of the
school and the way in which the subject is

organised. In order to assess the overall
aumber of specialist spaces needed, the
proporton of pupiis' time to be spent in
design and technology and the availability
of teachers will need to be tdeatified, both
for the present and, as far as possible, for
the turure. The group sizes determined
from this analysis will atfect the number of
spaces: the smaller the group size, the
greater the number of groups and there-
fore rooms. Account should be taken of
any A-level ar GNVQ courscs likely to be
offered. A large number of post-16 pupils
following design and technology related
courses may justify a defined specialist
space.

1.5 Table 1/1 shows the number of
spaces generated by three curricutum
models for different school sizes. The
models reflect a breadth of school type
within the 11 to 16 age range. Model 1
has the smallest percentage of curriculum
time devoted to D&T and may apply to a
school where only half the KS4 pupils take
the full GCSE course. Models 2 and 3
show higher percentages of curriculum
time. Model 3 may reflect a schoo! which
has a curricular emphasis on science and
technology.

1.6 Table 1/1 also shows the average
frequency of use for cach space (the
amount of time it is used compared to the
total timic it is available). Where rounding
up to the nearest whole number results in
a frequency of use above 85% the next
highest number of rooms is shown. Where
the frequency of usc lies between 85% and
90%, two figures arc given. The smaller
number ¢f rooms which results in a more
efficient use of spacc is preferable. How-
ever, since each of these spaces has a
specialist function it may be difficult to
organisc the school timetable to achicve a
frequency of use above 85%. If the figure
falls below 60% it is advisable to consider
cquipping a space for more than one
specialist function, this is particularly
applicable to smaller schools. The extent
to which this can take place will be limited
by considerations of safety and hygienc.
Food technology, for cxample, cannot be
combined easily with other specialisms.

v




Section 1: Planning for Design and Technology

AFE SFE 6FE TFE © SFE oFE
No. on Roll 600 750 900 1050 1200 1350
Mode! 1 A DAT teaching periods 102 19 141 162" 192 213
7.5% pupi! tims on D&T
(KS3AKS4 average) 8 Woeekly timetablo periods 40 40 40 40 40 40
40 period week G Calcuta*ad no. of spaces (A/B) 2.6 3.0 3.5 41 4.8 5.3
D Rounded no. of spaces 3 4 5(4) 5(4) [ . 6
€ Fraquency of use (C/D) 85% 74% 70%(88%) 69%(36%) 80% 76%(89%)
F DA&T pupit periods 1560 1950 . 2340 2730 3120 3510
G Average grous size (F/A) 15.3 16.4 16.6 16.9 16.3 16.5
No. on Roll 600 750 900 1050 1200 1350
Model 2 ’ A DAT teaching pariods 128 156 188 216 248 260
10% pupit time on DAT
(KS34KS4 average) B Weekly timetable periods 40 40 40 40 40 40
40 period week o] 'Calculated no. of spaces (A/B) 3.2 3.9 4.7 5.4 6.2 6.5
D Rounded no. of spaces 4 5 ] 7(6) 8(7) ]
E Frequency of usa (C/D) 80% 78% 78% 77%(90%)  78%(89%) 81%
F DA&T pupil periods 2400 3000 3600 4200 4800 5400 .
G Average group size (F/A) 18.8 19.2 18.1 19.4 19.4 20.8
No. on Roll 6§00 750 900 1050 1200 1350
Model 3 A DA&T teaching periods 144 172 220 240 288 316
11.2% pupil time on DAT
{KS38KS4 average) B8 Waeekly timetable periods 40 40 40 40 40 40
40 period week C Calculated no. of spacas (A/B} 3.6 43 55 6.0 7.2 7.9
D Rounded no. of spaces 5(4) 6(5) 7(8) 3(7) 9(38) 10(9)
E Fraquency of use (C/D) 72%(90%)  72%(86%) 79% 75%(86%) B80%(90%) 79%(88%)
F DAT pupil periods 2688 3360 4032 4704 5376 €048
G Average group slza (F/A) 18.7 19.5 18.3 19.6 18.7 191
Table 1/1
Numbers of Spaces for a
Range of Models
Note: These models represent
typical 11-16 schools.
Vocational courses are not
BEST COPY AVAILABLE included.
y & 3




Section 1: Planning for Design and Technology

Table 1/2
Balance of Specialist Spaces

The Balance of Timetabled Spaces

1.7 Whilst design and technology is a
single subject it encompasses a range of
different activities requiring a variety of
specialist facilitics. The range can be divided
broadly into the following categories:

¢ mult-material construction: working
with wood, metal and plastics;

control technology: for smaller scale
work with, for cxample, electronic and
pneumatic control systcms;

food techrology: designing and
making with food;

textiles: designing and making with

textiles.
These activities may be overlapped or
combined in different ways. Some schools
prefer to provide fully multi-purpose spaces
(cxcluding food), an cxample of which is
illustrated in Sccton 7 (Case Study 6).
However, as this involves a wide range of
facilitcs in every space, it is generally more
cconomic to provide a series of spaces each
furnished, equipped and serviced for a
limited range of specialist activities as well as
a common core of general activitics. Section
2 describes in detail the activities that take
place and illustrates possible furniture
layouts for timetabled specialist spaces.

1.8 The balance of specialist spaces will
vary depending on a schools' size and its
particular curricular emphasis. Table 1,/2
shows some of the likely combinations of

specialist spaces for three sizes of depart-
ment. These examples are not intended to
cover cvery possibility but they introduce
some interesting issucs. The case studies in
Section 7 illustrate some of these situations.

In a small departinent there is often
some overlapping of facilities such as
multi-materials with control technology
{mode! C) or textiles with control
technology (model B). -

If the only soluton is to teach food and
textiles in the same space, for example in
a small department (model C), it is
cssential that the layout of the room and
the way in which the activitics are
managed take into account the neced for
a safe and hygienic environment for
food preparadon.

If there is only one mult-materials
workshop (models A and B), ir will have
to house a broader range of cquipment
and may need to be larger than average.

In a large department it is possible to
provide a greater variety of specialist
spaces. Models G and H, for example,
have a space equipped specifically for
graphics.

Where there are three or four multi-
materials spaces, each one can be
furnished and equipped to provide for
a different emphasis. For example, one
space may have a bias towards compu-
ter controlled manufacture.

SPECIALIST SPACE

Small Department

Medium Department Large Department

A B C

D E F G H |

Multimaterials

Multi-materials/ control (electronics/ pneumatics etc)

Small scale mult-materials/ control/ graphics

Control

Textiles

Control/ textiles

Food

Food/ textites

Graphics

Total number of spaces

BEST COPY AVAILABLE




The Size of Timetabled Teaching
Spaces

1.9 The size of a teaching space will
depend on the range of activities taking
place, the maximum group size likely to be
accommodated and the amount of storage
to be kepr.within the classroom.

1.10 Section 2 shoiws teaching spaces that
are large enough for up to 21 pupils!
(assuming some local storage in the room
but with most storage kept separately in
‘walk - in' store rooms). These examples
show clearly the relationship between the
size of a teaching space and the type of
specialist activity it accommodates. The
scale of equipment and machinery is a
major influence. The following are illus-
trared:

¢ spaces of 80-85m? for groups of up to
21 pupils doing small scale practical
activities such as textles or graphics.

Spaces of 100-105m? for groups of up
to 21 pupils involved in larger scale
activitics such as making with wood,
metal and plastics or working with food.

The size of these spaces is adequate for a
typical range of specialist activities together
with associated general activities such as
writing, drawing and teacher presentation.
However, the range and combination of
specialist activities varies between schiools.
The relationship between activity and arca is
described in more detail in Seetion 2 and
examples of spaces of different sizes are
shown in the casc studics in Secdon 7.

L.11 Inanew building which is designed
for pupils up to the age of 16, limiting the
rangc of different room sizes can increasc
the potential interchangeability of spaces
and result in long term flexibility.

‘Teaching Support Spaces

1.12 The timerabled teaching spaces will be
supplemented by a range of untimetabled
teaching areas. These may include:

¢ a design/rcsource area. This can
provide a number of facilities which arc
useful to ditferent specialist activities and
which would be costly to provide in

Section 1: Planning for Design and Technology

cvery room,; for example computers
with CD ROM, additional drawing
tables and books. It may be the place to
display products and pupils work.

A project room. This may be provided
in a school with a sixth form, for
example, allowing pupils to work in
their own time on an asp. =t of a project
that can be carried out without
supervision.

A seminar room. A small quiet room
can have a number of uses including
holding 'mini-enterprisc' meetings. It is
likely to be shared with other depart-
ments and may be combined with a staff
base.

An external project area. A covered
external arca can be used for building
large scale structures and testing
products where more space is needed.
It may also be a place where particularly
messy or dirty activities take place.

1.13 The sizes of these spaces will depend
on the particular needs and priorities of the
school and some spaces may be combined.
The design/resource area is described in
more detail in Section 3.

Non-Teaching Support Spaces

1.14 All of the teaching spaces require
additional area for storage. Table 1/3 gives
a guide to the storage area that may be
required for each specialism. These figures
are supplementary to the suggested teach-
ing areas in paragraph 1.10, which include
an allowance for some local storage. The
areas are given per pupil place because the
numbers of pupils being taught affects the
quantity of materials used and thus the
storage area required. A constant frequency
of use of the room is assumed. A range of
arca is shown since circumstances will vary.
Factors that can affcct storage area require-
ments include:

* Sizc of department: there is a basic
level of equipment,/materials irrespec-
tivc of a department's size. Therefore,
in a small department this core may be
concentrated into fewer spaces and
there may be some cconomics ina
large department.

10

! reflecting the typical
Maximum group size in
secondary schools




Section 1: Planning for Design and Technology

¢ Range of activities: 2 muld purpose space
may need access to a greater variety of
materials.

¢ Size of pupils’ products and the extent to

which work is kept in the school.

Table 1/3
Suggested storage areas per SPECIALISM AREA PER P (mf)
pupil place )
Note - -
PP {pupil place) = a place to Muiti-materials 0.6-08
work for one pupil Electronics/ control 0.5-06

Textiles 0.4-05

Graphics 0.3-0.4

Food 05-06

1.15 There should also be somewhere for
the preparadon of resistant materials,
preferably in a room that is separated but
accessible from the main teaching areas. A
space of around 30-35m? will accommo-
date a work arca with a typical range of
machinery and will be the same whatever
the department's size. This is addidonal to
the arcas shown in Table 1/3 although
materials' storage is often combined with a
preparation arca.

1.16 A design and technology department
may include a staff base where staft from
different specialisms can prepare work and
hold meetings. This base can also provide
secure storage for items such as pupils’
records.

1.17 Derailed requirements for these
support spaces are described in Section 3.

Planning Principles

1.18 When pupils are developing their
projects they may wish to use a range of
materials or processes. For example, a pupil
may want to make a product which com-
bincs wood and textiles. Teachers often
arrange design and technology projects to
cncourage links between specialist arcas. If
spaces are grouped together it allows pupils
to make maximum usc of a range of’
facilitics. The principle of 'grouping’ can be
applied 10 as few as two spaces, for example
a multi-matenials space and an electronics/
control space, or it may be relevant to a
whole suite of spaces. The latrer is most
casly achieved in new building work.

1.19 Locating spaces together has the
advantage that a number of rooms can have
access to shared facilides such as a design/
resource arca. Many design and technology
activities take place in well serviced spaces
and the grouping of these together can
make servicing provision more cconomical.

1.20 The diagrammatic plan in Figure 1/1
shows a two storcey design and technology
block with art on the first floor. This is one
cxample of a medium sized department and
there will be many different solutions.
However, this illustrates some of the key
points to consider when planning design
and technology accomm:-dation. Thesc
points arc worth considering for either new
or existing accommodation.

¢ Departmental identity can be
strengthened by locating all spaces that
contribute to design and technology in
the same suite.

¢ There arc certain spaces between which
pupils are more likely to move in order
tc make full use of available equipment.
Therefore spaces such as the two mulu-
materials workshops should ideally be
located closcly rogether.

¢ The posidon of the niaterials
preparation room should allow for the
convenient delivery of materials and
technicians' access to workshops.

* A centrally located shared resource area,
alongside the main circulation route, is
accessible to all pupils including those
from other departments.

® Glazing in partitions (above worktop
height) provides a visual link which can
create a sense of departmental integra-
don and help teachers to supervise
shared areas.

¢ Opportunities for sharing equipment
and maierials are maximised if other
departments with related activities such
as science, are within casy reach,

i1




Saction 1: Planning for Design and Technology

Figure 1/1
Planning Principles

! Storage l

Views Onto DESIGN/
Central Arca RESOURCE

—— )
ELECTRONICS/ AccessiView

CONTROL From Main

General
Storage Storage

Staft P I HEATBAY T

Stairs To

GROUND FLOOR

To Other Departments l Art Department

:l L Storage j

Wes

Dark Room 2D ART
(Possible Shared
Resource)

Storage Void
Over

Multimaterials
T ISV Below

3D ART
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Display
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: | Storage |
FIRST FL.OOR

Staff/Resource
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Section 2: Timetabled Teaching Spaces

Design and technology wi be taught in a number of specialist
spaces, with variations between schools as described in Sec-
tion 1. This section shows fumished plans of typical specialist
spaces and describes the activiies that are accommodated.
Gudance is also given on the size of spaces where facilities
vary from those fustrated. The section starts with general
planning points which are relevant to all spaces.

Figure 2/1
General activities in Design and
Technology:
" a: Whole group evaluation
b: Sketching

Preparing a Room Layout

2.1 Furniture and cquipment layouts can
be used to test the suitabulity of a building
design proposal and to prepare budget
costs. It is worthwhile preparing them for
every teaching space early on in the design
process.

2.2 Each space will need to be furnished
and equipped to allow for a range of
specialist activities (see Figs. 2/2). There
are, however, some general activities which
are common to all areas (see Figs. 2/1). All
pupils will need to be able to read, writc,
and sketch as well as take part in whole
class discussions, presentations and project
evaluations. Whole class briefing may rake
place at the start of a project or in order to
explain a new skill. Pupils may also gather
around the teacher for short briefing
sessions, often standing.

2.3 The furniture and equipment layout of
each space should be flexible enough to
accommodate the appropriate specialist
activitics alongside the general activities.
The layout must also enable pupils at
different stages of a project to be involved
with different actvities.

2.4 The shape of a space will affect the
layout. A regular shape without indenta-
tons is generally easicr to organise and
more adaptable in the longer term. A
narrow room can be difficult to plan,
particularly where large items of cquipment
and furniture are involved. A proportion of
between 1:1 and 1:1.3 will generally allow
for a varicty of furniturc and equipment
arrangements.
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b: Making in Multimaterials

Specialist activities in Design
¢: Making in Textiles

and Technology:
a: Making in Food

gure 2/2
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Secﬁon 2: Tuneﬁﬁléd Teaéhing épaces

Note
* A working position: a
worksurface of at least 0.36m?

Figure 2/3
Planning strategy diagram

A Planning Strategy

2.5 All the spaces illustrated in this section
are planned on the basis of the following
strategy, which is intended to provide a
space which has the flexibility to accommo-
date a broad range of activitics in safety and
comfort (sec Figure 2/3):

o Each space provides a work surface
position for up 1o 21 pupil places’.
Heavy duty machinery is located mainly
on external walls.

Services are located on both external
and internal walls.

Fixed work surfaces are kept to a
minimum and are located around the #
perimeter.

The centre of the space is free of fixed
furniture and serviced equipment. The
loose furniture can be arranged in order
to accommodate a varicty of activitics,
Additonal servicing in the centre of the
rcom can be obtained through the usc
of serviced loose furniture.

The teachcr position provides good
views of the entrance and of the space as
a wholc.

Window Wall

Secondary fixed Jocation and wet sefvices/
oose furniure

<«——— Main Circulation Route ——

Loose Furniture

Alterative
‘Whiteboard
Position

Walk In Stores

Coats and Bags

J

Table

Walk In Stores

Computers and whiteboards are
positioned at 90° to the window wall
to avoid reflection and glare. (Where
this is not possible blinds could be
provided.)

Full height storage is avoided. Most
local storage is mobile and can be
positioned under benching, making
most effective use of the space (sce
Section 4).

Store rooms are accessed from onc
end of the space {see Secdon 3).

A storage facility for pupils coats and
bags is included, adjacent to the room
cntrance (sce Scction 4).

Distances around tables, benches and
machines are sufficient to allow for
safe circulation and use of furniture
and cquipment (Sce Appendix 1).

2.6 Once a framework is established it is
helpful to consider the particular activitics
raking place in order to refine the layout.
Relevant furniture and equipment can
then be worked into the plan as the brief
is developed.

Planning for Different
Activities

2.7 Each of the specialist activities arc
described below, illustrated by typical
examples of furnished plans. Although
only one solution is shown in cach
category, some of the variety of type
and size is described and further
examples are shown in the case studies
in Scction 7. Details of the furniturc
and equipment shown on the plans can
be found in Sections 4 and 5.

2.8 A larger space than thosc described
may be appropriate if the school has a
sixth form in which a large amount of
design and technology is taught or if
vocational courses are offered in subjects
such as manufacturing, engincering or
catering. Such courses may demand
additional specialist equipment and
schools may find it necessary for
individual sixth form pupils to be able to
work in a space at the same time as a
group of younger pupils.

15




Section 2: Timetabled Teaching Spaces

Muttimaterials (Fig. 2/4)

2.9 Multi-materials workshops provide pupils
with the opportunity 1o work with a variety of Frgre 278
construction materals such as wood, metal Multi materials workshops
and plastics using a range of techniques.

When planning these spaces, it is imporrant to
take into account the function of each
machine to ensure that adequate space is
allowed for ¢ to be fully operated in safety.
Reference should be made to Section 5 and
Appendix 1.

2.10 This example shows two rooms divided
by a half-glazed pardton, with double doors
connecting the two. Multi-materials 1
contains pedestal machinery for both wood
and plastics whilst Mult-materials 2 contains
the majority of the enginecring equipment.

2.11 All pedestal mounted machinery is
placed along the extermnal wall with good
natural lighting. This arrangement also
provides a convenient sight line for supervi-
sion. Perimeter work surfaces house comple-
mentary machines to enable cach workshop to
be muld-purpose, i.c. in Mult-marerials 1, the
pedestal machines are used primarily for wood
and bench-mounted machines are used with
metal (the opposite is shown in Muld-
materials 2). This avoids thc duplication of
large pedestal machinery. Computer control-
led machines provide pupils with an opportu-
nity to gain experience of computer aided
design and manufacture and ensure that the
workshops are fully muld-purpose.

Note

* BS 4163 Workshops in schoois
and other simllar establishments
1984 BSI

2.12 Acuvitics such as brazing and casting
take place in the heat treatment area adjoining
Multi-materials 2. This arca is scparated from
t' > main workshop by a low wall which allows
for good supcrvision by staff. It also allows
pupils to gather safely in the workshop area to
watch the teacher demonstrate heat treatment
techniques. An 850mm high meta! cupboard
provides a work surface to cave recently
forged or bonded metal undl it is cool. It may
also housc the spedalist resources required for
the heat treatment area. A sink with hot and
cold water and a quenching sink is provided?.

2.13 Muld-benches, with open under frames
and vites for work in wood or metal, offer the
opportunity of using a vatiety of hand tools.
Pupils may also sit at these multi-benches if
necessary for more formal parts of a lesson, for
example drawing exercises. In Muld-materials
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Section 2: Timetabled Teaching Spaces

Note

2 RS 4163 Workshops in schools
and other smilar establishments
1964 BS!

Figure 2/5
Electronics/ Controf

2 the fifth workbench is replaced by three
Dasic rables (see Section 4) wiich can provide
a clean surface for design work. Two addi-
tonal vices are positoned on the side bench to
give cighteen hand ool positions. Drawing
boards and stools for use at tables or multi-
benches can be kept in the adjacent storeroom
when not in use?. The drawing and design
fadilities may be complemented by those
provided in  central resource arez (see Section
3). Mobile storage units cari be whecled under
the perimeter benching or the mult-benches.
A wolley housing various resources frem the
preparation area (e.g. hand tools, marerial oft-
cuts cic.) is shown in each workshop (see
Section 3).

2.14 The spaces illustrated here, at 102m?
{excluding heat treatment), ailow for a typical
range of designing and making activites using
pedestal and bench mounted machines as well
as some computer and table work. A space
with a reduced rangce of making activitics and
no design tables may be 85m?-95m?. Such a
space may be suitable where there is another
larger muld-imatesials space nearby or where
design work can take place in an adjacent
design arca. If sufficient electronics tables for
21 were shown alongside the range of fadilides
shown here {for example in a sn:all school
where multi-materials and clectronics must
take place in one space) then a space of
120m*-125m* may be more appropriate.

Electronics/Control (Fig. 2/5)

2.15 The electronics/coniro! room shown here
provides for a range of activities including the
design, construction and assembly of mechari-
cal, clectrical, electronic and pnetunatic compo-
nents and systerns. The serviced perimeter work
surface is complemented by independently
serviced tables which may have outlets for
power (induding low voltage) and compressed
air. These tables enable pupils to carry out
experiments with electronic construction kits as
well as providing surfaces for design acuvities.
The four unscrviced tables can be used for
general design activities or positioned at the end
of the serviced benches to create more work
surface. Computer controlled equipnient, bench
mourted machinery, 2 mult-bench and a
resources trolley provide fadilities for the *design
and make' activities which may take place as part
of control technology, for example constructing
three dimensionai models or housings for
clectronics. There is suffident flat rable surface
for ali pupils 10 undertake drawing activitics at
one time. Loose drawing boards, nermally kept
in the storeroom, enable this room to be used
for graphics lessons,

2.16 The 87m! space shown here ailows for a
range of activities including a smali amount of
construction. If the construcdon facilites were
omitted, the area could be reduced to 75-80m?.
This is acceptable where pupils can make use of
ncarby workshops but it is not ideal as it

)
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imposes limimadons on curriculum organisation
and may require careful supervision. It alsc
limirs the kinds of activities which may take
place. In some schools electronic actvities may
take place in each muld-marerials workshop
which can increase the flexible usage of the
space, especially at KS3 where a wide vaicty of
activides may be required to take place in one
area (see Multi-materials and Section 7: Case
studies 2, 5 and 6).

Textiles (Fig. 2/6)

2.17 The textics room shown hese is generally
a ‘clean’' area used for a vaiety of fabnic-based
design and construction activities. Pupils may
use sewing and knirting machines, work with
fabrics by hand and test and analyse fabrics. The
work surface along the external wall provides
facilites for textile tecnnology (such as an
abrasion tester) as well a5 a laundry arca. The
adjacent lower work surface houses sewing
machines and an overlocker. It is shown here as
a fixed bench but could be made up of a series of
loose tables. Cupboards under the worksurface
cnable machines to be stored when niot in use.

2.18 Computcrised machines alongside an I'T
bay are provided giving papils the opportunity
to design and make products with CAD,/CAM
equipment. The central area, fumnished with
loase basic tables, is used for design, fibric
cuiting anc lighter activities sach as weaving.
Some fabric printiry activities may take place in
this room, using small screen printing frames
which may be temporarily secured te a standard
table. Space inhibits the use of a full size soven
printing table, although a loost top positoned
over 2 series of tables coutd be used and stored
in the storeroom when not in use (see Section
4). Some resources for printing, may be shared
with the art department.

2.19 A space of 8G-85n2%, as shown bere,
provides a satisfactory range of ‘dlean’ textiles
activitics. A space of around 70m? could
accommodate up to 21 pupils carrying

out 2 more limited range of making and
testing activities. An example is shown in
Section 7 (Case Study 5). A larger space than
the one shown may be appropriate where
textiles is taught in an integrated way with wet’
textiles (i.c. sereen printing and other art based
activitics). Such a space could be between
85m? and 95m’.

BEST COPY AVAILABLE
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Graphics (Fig. 2/7)

2.20 Graphics may be taught in one of the
specialist spaces using portable drawing
boards (electronics is often used as it is
provided with a good provision of flat top
tables). However, in some sinuations a
dedicated graphics room may be preferred.

2
The graphics area shown here provides work %:,; /8
FIRE
EXIT

9m

Figure 2/7
Grephics
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Figure 2/8

Food room:

a: Standard room layout

b: With furaiture re-arranged

DOMESTIC CATRRING/CONSUMER BVALUATION

1

i

I

Il=ui
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surface and loose drawing boards for 21
pupils as well as IT facilitics particulariy for
usc with CAD packages. This layoat incor-
porates 2 limited amount of computerised
and manual equipment for making (mainly
in plastic materiale). A vinyl cutter which
would work in conjunction with a
computer is also shown. This may be
used for projects such as the design and
preduction of signs.

2.21 A fixed bench houses trunking
containing compressed air for airbrush
work. This facility is shown next to the
window for ventilation purpuses (sce
Section 6}. A spray booth is also shown
t¢ enable pupils to spray paint or glue
small pieces of two or three dimensional
work. A plan chest with a light box is
provided to cnable pupils to trace
images. Clear space must be allowed
around the chest as more than one pupil
at a time may wish to use it.

2.22 The 82m?space illustrated here
provides a broad range of graphics
facilitics. A space with less CAD equip-
ment or no provision for making could
be reduced to between 65m?and 70m?.
The graphics room can have a dual
function if the frequency of usc for the
room is low. For example, a space
similar to the one shown here could be
used as a bookable computer base with
addirional computers in place of the
making facilitics.

Food (Fig. 2/8)

2.23 'T'his arca accommodartcs the
various activitics required for work with
fuod including food preparation in com-
mercial and domestic cnvironments, food
testing and consumer evaluation. It is
asswined that food prepared in this kitchen
would be for pupils consumption

only. However one of the requirements of
the Food Safery Act (see Appendix 2),4a
hand-wash basin, is shown as it encour-
ages goaod practise in food hygiene.

2.24 Serviced equipment and fixed
work surfaces are kept to the perimeter.
Perimerer-only benching leaves the
central area free for loosc, standing
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height tables. These tables serve as
additional surfaces for preparation or
design work and may be butted up to
the perimeter work surface if required
see Figure 2/8b. This may be a useful
arrangement if pupils are using or
cvaluating hand held clectrical
equipment and need a power supply
and a large amount of work surface.

]

2.25 Perimeter benching is provided
at a hcight of 900mm to suit most
domestic appliances which may be
positioned under the worktop, to suit
the varying heights of pupils from 11
to 18 and to allow for activities which
involve fine delicate work where the
pupil needs to be close up to the work
(such as cake decoration). This iayout
shows all the loose tables at a standing
height of 80mm (rather than 900mm)
which make allowances for the smaller
pupil and for activities which require
downward force such as rolling pastry.
A height of 850mm also allows for
activities which involve the use of tall
items of equipment such as large bowls
or kitchen scales. A range of loosc table
heights (e.g. 700, 850 and 900mm)
could be provided within the room, an
advantage in a food room given the
various types of activitics which take
place (sce Section 4).

2.26 Itis important to consider working
distances and work surface provision for
the food preparation area to ensure safe
and effective working (see Appendix 1).

2.27 The commercial catering area

! corporates large stainless steel units
{sce Section 4) including an oven,
which could be used by'pupils as a
conventional cooking facility when
inore than the four standard cookers
provided are required at one time.
Microwaves and trollcy mounted
combination ovens also provide
addirional food preparation faciliries.

2.28 The food technology area has

an clectric hob and science sink for
basic expcrimenis, development and
appraisal. If this area is suitably cleancd
it can also be used as an occasional
additional food preparation arca. Space

Sécﬁw 2 Timémbled Téichini Spéées

is allowed for a computer trolley to be
parked alongside the fixed bench to
enable results of tests ctc. to be
datalogged. A freezer and two fridges
are shown, sufficient to store pupils'
perishable ingredients and finished
products throughout one school day®.

2.29 The adjacent tasting/reading
arca allows cvaluation by pupils away
from the main classroom and houses
resources specific to the subject. A
tasting booth where pupils can
‘blind-taste' food consists of a smali
table and screen. The use of different
coloured light bulbs can be used to
mask the colours of food products in
sensory tests, where colour differences
should not be evident. In order to gain
a neutral background for food tasting
(i.e. no visual or aural distractions)
this facility could be positioned in a
ventilated storeroom. To gain a fully
controlled environment however, the
scparate arca for tasting would have

to be completely sealed and air
conditioned with a scalablc serving
hatch from the food preparation area.
As this would involve considerable
capital investment, schools have to fully
appraisc the advantages of this facility.

2.30 Coats and bags arc kept in the
resource area, away from the food
preparation areas. Protective coats and
aprons are kept in the storeroom off the
resource area and can be accessed by the
pupils when required.

2.31 The 105m?space illustrated

here includes a separate study area for
‘tasting' and research. If this were
omitted or the range of cooking/
practical facilitics were reduced, a space
for 21 pupils could be reduced to
berween 85m?and 90m?2.

Note
* Food Safety Act 1990 HSE




Section 3: Support Spaces

This section describes some of the untimetabled teaching A Design/Resource Area
and non teaching spaces which might support the main  (Figure 3/1)

timetabled spaces in a design and technology suite. 32 A good deal of pupils work in design and

. technology is carried out individually and in
Tead’llng Slpport small groups. There are a number of resources
which support this work that can be accom-
3.1 These spaces arc not timetabled but they  odated cenurally, aliowing pupils from
may be booked by teachers (including those different specialist areas to access them without

from other deparmients) for particular disturbing others. Stch a space can also be

activitics. As these spaces will also be used shared with other departments. Figure 3/1

informally by pupils from nearby classrooms, shows two possible design /resource areas
Figore 3/1 the possibility of indirect supervision from which could service a group of design and
Design Resource areas adjacent spaces may necd to be considered. technology rooms.

3.3 In Figure 3/1a, a varicty of tables,
together with moveable screens, areate a
flexible area in which pupils can draw, design
and rescarch their individual projects. An arca
has been included to allow small scale finishing,
work and painting; to take place. Standing
height cupboards placed next to sitting height
tables create discrete work areas. A design
resource area can act as a focal point to the
department and display is an important
feature. Screens provide vertical display
surfaces whilst shelves and tables allow for
horizontal display at various heights. Re-
sources can be stored in book cases, shelves
and plan chests. Lightweight materials can also
be brought to the area on wolleys trom
adjoining specialist spaces.

3.4 Figure 3/1b shows an alternative ap-
proach where the arca is primarily a computer
resource which can ‘double’ as the IT base for
the department or faculty. Facilities for general
design and rescarch work are also provided by
tables, storage units and display screens. In
some cases such a space may be large cnough
to accommodate a whole class and can be
timetabled for part of the ime. As there are
several compuiters in this space, the quesdon of
sccurity would need to be addressed when
choosing a locaton.

A Seminar Room

3.5 A scminar room can be usceful as a quict
space where a group of six to cighr pupils can
watch a video or hold a mecting. Faglitics may
include a telephone, fax, or photocopicer. The
b: an IT based resource area space may be effectively shared with another
department such as business studics.

o 21
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Non-Teaching Support

3.6 Non-teaching support can include an arca
for the preparaticn of materials, a staff base
and storage space.

Thé Materials Preparation Area
(Figure 3/2)

3.7 Whilst the preparation of construction
materials sometimes takes place in a defined
area of a workshop, it is desirable to have a
separate room. It is often convenient if this
room also acts as the main materials store and
delivery point. This area is normally accessible
only to members of staff because it usually
houses dangerous machines, including a
circular saw, planer and hacksaw. All these
machines require a large floor area, although
mobile storage units can be housed here when
preparation machines are not in use (se¢
Section 5 and Appendix I).

3.8 Figure 3/2 shows an example of a
preparation room, scrving two or three
workshops. The storage systems include
scparate racking for wood, metal and plastic as
well as cupboards for tools and small compo-
nents. Particular points to note are:

* there is sufficient space for the largest

timber sections and manufactured
boards likely to be processed (the full size
sheets assumed here are shown dotted in
Figure 3/2).
Double doors allow for the defivery of
construction matenial and a stable door
cnables pupils to contact the technician
without cntering the prep room.

There is an enclosed officz for the
technician with a window onto the main
space for fire safety reasons.

An extract unit serves the two
woodworking machines and may also
scrve machines in adjacent teaching spaces.

Trolleys give flexibility to the kayout and
facilitate the safc handling, of marerials.
Resource troileys, shown in their parked
positon, will e loaded with resources and
whecled into the adjoining woreshop.
Shelving is posinoned carctully to avoid
narrow gangways or obstructions that can
hinder the manceuvring «of heavy loads'.

Sect:on 3: Supbort Spaces

DELIVERIES

STABLE DOOR TO
MULTI-MATS WORKSHOP

3.9 The space of 54m2 shown here provides
sufficient arca for the kind of work undertaken
by the technidan including administrative
work. It is also a storage arca for raw materials.
If these materials were stored elsewhere, the
space could be reduced to 30-35m?.

The Staff Base (Figure 3/3)

3.10 A departmental base allows staff from a
number of different spedialisms to meet and
work together. The example shown herc has
sufficdient work space for up to seven people, a
computer and facilities for making refresh-
ments. Lockable filing cabinets can housc
worksheets and pupils records. There is an
adjacent secure store.

Figure 3/2
Preparation Area layout

Note
1 Manual Handling Operations
Regulations 1992

Figure 3/3
Staff Base layout
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Séction 3 Support Spaces

Notes

*The Food Safety Act 1990.
3BS4163: Code of Practice for
Health and Satety in
worksbeps of school and
similar establishments 1984

18

Storage Areas

3.11 Section 1 gives guidance on floor area
for storage in each specialist area. Section 4
provides guidance on storage furniture, This
section gjves a detailed description of the range
of items requiring storage and suggests how
they may be stored. It is divided into four
categorics.

* Raw matcrials, tools and equipment.

* Pupils' work in progress.

* Teaching materials.

* Pupils' coats, bags and protective clothing.

Raw materials, tools and equipment

3.12 Materials for writing, drawing and
computing arc common to ali arcas. Shared
cquipment miay include an overhead projector
(OHP), TV, video recorder, computers,
printers and plotters (probably all on trolleys)
and mobile whiteboards. Paper in various sizes
will be kept for equipment such as computer
printers or a departmental fax machine. In
addition each space will store a range of items
to suit it's specialist activities. The list could
include:

¢ Food technology: crockery, cutlery, small
picces of electrical equipment, pots and
pans. A limited quantity of dry and frozen
food as well as fresh food brought in each
day by pupils for their lesson?. Microwaves
and combination ovens on trolleys and
smaller picces of equipment such as
microscopes, food processors and
electronic scales.

¢ Textiles: rolls and pieces of fabric, yamns,
threads, boxes of small sewing accessories,
weaving frames, sewing machincs or
over-locking machines on a trolley. If
“wet” texdles activities take place there will
also be items stich as waxes, dycs and
printing frames.

* Electronics /Control, a large range of
gencrally small items: testing equipment’
auch as multimeters, oscilloscopes, Material
used for circuit boards, ¢.g. so]dcn'ng iromns,
clectronic components, structural and
pneumatic kits, small sections of wood,
metal and plastics. Mechanical components
such as gears, pullews and clectric meters.
PCB chemicals.

IRV Y

¢  Multi-materials, the bulldest storage
items: wood in sheets and sections; plastic
sheets and rods; metal sheets, bars, rods
and tubes. Tools for working these
materials and mobile equipment such as a
vacuum former. Flammable liquids, such
as paints, thinners and solvents - quantities
will vary from school to school. Cylinder
gases (¢.g. oxygen and acctylenc) may be
used in the heat treatment arca.

3.13 Although certain materials and
trequenty used pieces of equipment can be
kept in the teaching space, most items are
best placed in store rooms in order to leave

as much of the main space as possible
available for teaching. A store room also
allows expensive equipment to be locked away
securely. A store of between 1.8m and 2.4m
deep allows equipment trolleys to be stored
down the centre of the room between wall
shelving without wasting space. See Section 4
for more information on shelving systems.
Particular points to note about the storage of
specialist materials are listed below.

* Materials used in the muld-materials
workshops are often stored in the
preparation room (sec paragraph 3.7).
Where large quantities of imbcr are being
stored for some time, it may be necessary
to provide a separate unheated and
permanently ventilated store which will
maintain the condition of the material.
However, as there is an increasing use of
small imber sections and manufactured
board and a quicker turnover of material,
this is becoming less necessary. Metal
always has to be kept dry.

¢ Bottles of oxygen and acetylene may
be mounted on and chained to a troliey
adjacent to the welding bench.
Aliernatively, the bottles may be kept in an
external store and the gases piped to the
bench. All these gases must be stored and
handled with great care. The main points
are outlined in Section 6 and BS4163 s a
uscful reference.

¢ Small amounts of flammable liquids may
be stored within the building in specialist
flameproof steel cabinets. 1arger quantitics
must be stored externally in a stecl,
lameproof store®, When not in usc the
botdes must be kept in an area agreed with
the fire prevention officer.

3
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If food is kept in a storeroom there
must be vendlation by means of a
rodent resistant grille in the door or
wall. Any cleaning materials or
chemicals used for food science must be
stored separately from foodstuffs.

Pupils’ work in progress

3.14 Many oupils will keep an A4 file .r
written work and a portfolio (A3 at KS3
and A2 at KS4) for graphic work including
skerches, photographs, computer print-outs
and design drawings. Thesc will be kept for
reference and possibly assessment purposes.
Alrhough these records are space consum-
ing they need to be stored within the
department in a way thar allows for casy
access. Pupils’ work may also be recorded
on video. These tapes are likely to be kept
by the teacher in lockable storage. Figurce
3/4 illustrates the range of items which
might need to be stored for each pupil.

3.15 Pupils will design and make products
using a range of media. Projects may
involve a combination of materials but
products to be stored can be broadly
described thus:

Food: few items of prepared food are likely
to be kept for any length of time, even

if bottled or frozen, but they may be
photographed. These records can be
stored in a portfolio.

Textiles: these objects may be bulky three
dimensional constructions or flat lengths of
printed fabric that can be folded, or they
may be full length garments that nced to
b hung.

Wood /mctal /plastic/clectronic
prototypes and final products: these will
come in a variety of si s and shapes and
may be large. They may be kept in large
plastic crates or directly on shelves. More
space per pupil is likely to be nceded at
KS4. Space may be needed for both a
prototype and a final product.

3.16 Walk-in storcs, where items can be
kept sceurely, are often best for stonng
project work in progress. However, files
and portfolios arc sometimes stored in the
teaching space where they are more casily
accessible. If suitably designed to ensure

Section 3: Support Spaces

safety, the upper level of a room with a high
ceiling can be useful for longer term
storage. Large scale projects that are kept
for assessment purposes can greatly increasc
storage requirements especially as both
prototypes and final products may be
stored. When calculating arca needs it is
important to consider both the schools'
policy and the requirements of the
examining boards concerning pupils taking
finished work home.

Teaching materials

3.17 These will comprise exercise books
and other stationery, text books, computer
discs and video tapes which will all need to
be kept securely. Some personal tools and
equipment may also need secure storage.
Many schools also have a collection

of 'project resource boxes' for use in
particular projects.

3.18 In addition to lockable filing cabinets,
which may be in the staff base or teaching
space, a secure store next to the staff basc is
recommended for keeping certain papers
and expensive items of equipment such as
vidco cameras and video recorders.

3.19 First aid equipment must be available
in every teaching space. It must be kept
sccurely but casily accessible to both staff
and pupils in case of an emergency.

Pupils’ coats, bags and protective
clothing

3.20 Pupils' coats and bags arc often stored
in teaching spaces. When this is the casc a
specific arca needs to be allocated for them.
This should be positioned to avoid causing
an obstruction, preferably near the entrance
1o the teaching space. A wall recess or a
purpose made storage rack can be used (see
Section 4). In the case of food rooms, it is
preferable to store coats and bags outside
the food preparation arca, to avoid
compromising the food hygiene standards.

3.21 Where protective clothing such as
aprons or catering hars are used, they can
be kept near the entrance to the teaching
arca. Goggles for machine usce, however,
should be kept adjacent to the machine
{see Section 4.

€
~

Figure 3/4

The likely range of pupils work
a: File of research etc

b: Folio of design work etc

¢: 2 Dimensional textile work
d: Controt device

e: Textile garment

{: 3 Dimensional textile work
g: Large constructional item




4Section 4 : Furniture and Finishes

This section describes the types of fumiture which are
appropriate for a broad range of design activities as well as
some of the items used for more specialised activities.
Information on internal finishes is also included, particularly
where there may be health and safety implications.

Note
! Food Safety Act 1990: HSE

Figure 4/1

3 sizes of basic tables: their
uses and typical surface
finishes -

4.1 Furniture provision is an important
consideration when designing spaces that need
to be adaptable enough to fulfil the wide
requirements of design and technology.
Design, investigation and evaluation activides
may now take place alongside making within
cach specialist space (sce Section 2). Itis this
wide range of activities which is providing
challenges to the furniture designer and
planner. Spaces within design and technology
with 2 common range of furniturc alongside
spedalist furniture create flexible environments
which may be easily changed.

4.2 Itis possible to choose a range of furniture
for general design work that can be used in any
room, regardless of its specialism. This has the
advantage of making spaces more interchange-
able. For example, if'a dry textiles room
becomes a graphics arca the change-over is
more easily achieved if 50-60% of the fumirure
in that room is common to all spaces. This
approach also gives the design and technology
department a coherent appearance. This
furniture rationale is reflected in all the plans
illustrated in other sections.

4.3 It is strongly recommended that fumiture
items conform to the relevant British Standards
as listed in the Bibliography.

Tables and Benching
(including work surfaces)

Basic Tables

4.4 Three basic table sizes are illesirated in Fig,
4/1; two table top sizes of 1500x750mm and
1200x600mm and two heights of 700mm and
850mm for seated or standing work respec-
tively. These basic tables allow for a vasiety of
activites, listed in Fig. 4/1. The 1200x600mm
table at sitting height is a standard general
teaching table. In the furniture and equipment
layouts in other sections this table is used
mainly in the design resource area because of
the general nature of activities in that area. The
larger table at both standing and sitting heights
is shown in the practical areas where activiics
are 'light' duty, for example loom based work
in the textles area.

4.5 Work surfaces for these basic tables are
generally plastic laminate over a manufactured
board core. In food rooms where loose tables
arc part of the focd preparation area they
should be easily washable, water and heat
resistant (most standard laminatcs would be
suitat le) with a fully scaled edging? .

STANDING (850 H)
1500X750mm

eHeavy duty practical work
Light duty practical work
*Modelling

oSketching

~Food preparation
*Product assessment
*Printing

oFabric cutting
*Presentation

sAIr brush work

SOLID OR STANDARD LAMINATE.

SITTING (700 H)
1500X750mm
sLight duty practical work
eModelling

eDrawing

*Sketching

ePainting

eComputer work
eDiscussion

*Drawing board work
*Arr brush work
*Presentation
einvestigation
«Cutting and pasting
STANDARD LAMINATE

SITTING (700 H)
1200X600mm
sDrawing

*Writing

*Discussion
sComputer work
eSeminar work
sEvaluation exercises
*Designing

sDrawing board work
*Presentation
sinvestigation
sReading

*Display

STANDARD LAMINATE
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Specialist tables

4.6 These tables may also be known as "heavy
duty' tables. They are robust in construction,
have large worktops and may be serviced or
unserviced. These tables are generally used for
more "heavy' practical work and are available in
both sitting and standing heights, although they
are more commonly used at standing height.

4.7 Specialist tables are available with differ-
ent metal underframes. Some designs incor-
porate built-in serviced trunking and /or a
wire management system, some designs usc
an underframe on which tunking may be
hung. The cantilevered underframe or 'C’
frame shown in Fig. 4/2 is particularly
popular as pupils can sit more casily at the
front of the table withour the restrictions of
legs. Storage 1nits may be rolled underncath
and located against the bottom of the frame.
When placed side by side these tables look less
cluttered than those with four legs.

4.8 Scrviced *heavy duty' tables generally
contain compartmented trunking, Fig. 4,/2a
shows a typical example, often cafled a
'techinology' table, which is particularly usceful
in clectronics /control rooms as it provides a
full range of relocatable services withaut the
necd for permanent installadons in the
building. Scrvices usually include low and
extra low voltage electrical outlets, scrviced by
asingle power point. Schools must, however,
carefully consider the need for a tull range of
outlets on cach table when planning a

fumniture and equipment budger. Cerrain
acvitics may be done using a portable power
pack at considerably less cost than outlets on
every mble. A compressed air supply may also
be distributed using the trunking system.
Some tables now have soldering outlets with
extaction systems to remove fiimes during the
soldering process. These systems are avaifable
in varying degrees of sophisticaton. [t is the
responsibility of the school to assess the degree
of risk to the pupils when soldering and to
choose the type of table accordingly (see
Section 6).

49 Serviced rables allow il types of activities
to take place in the centre of the room and
avoid the need to puncture the building with a
large number of serviced outlets. The gunking
enables a number of tables to be "daisy-
chained' or linked together and serviced from
perimeter service outlets®. However, the
number of tables that can be linked in this way
will depend on the power capadity of the
socket oudet (see Section 6).

4.10 A 'heavy duty' table may alsc incorpo-
rate a cable rray for wire management (Fig4/
2b). The tray carries wires for 'daisy-chained'
computer tables. The work surface area should
allow for the flexible arangement of IT
equipment and be deep enough to allow the
keyboard to be placed in front of the VDU
and for pupils to sit at least 600mm awav from
the sereen®, 750mm is usually sufficient.

4.11 As with mast table construction,
computer workstations must provide adequate

s
oY

Figure 4/2
Specialist serviced tables

a: Serviced table (this example
shows a full range of outlets,
trunking may house electrical

socket outlets only if power
packs are used).

b: Computer teble.

c: Printer table.

Notes

2 BS 6396. Specification for

electrical sytems i office
furniture and office screens
BSI 1989

* Heatth and Safety (Display

Screen Equipment) Regulations

1992: HSE
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Notes

4 "Making IT fit" video DfEE
1995

¢ Building Bulletir .- dody
Dimensions of the School
Population 1985 DES HMSO

Figure 4/3
Robust Workbench

clearance for postural changes of pupils' thighs,
knees, lower legs and feer. Allowing for a
working height of 700mm the work surface
and front rails should have a thickness no more
than 75mm in total to enable thigh clearance.
The usc of adjustable chairs will also enable
adequate postural clearance for pupils of
varying sizes. Tables which are for use with
computers should have a low reflectance finish
to prevent problems with glaret.

4.12 A smal! 'spedialist’ table with cable tray
will altow a printer to link or ‘daisy chain' from
any computer table formation, scc Fig. 4/2¢.

4.13 Work surfaces for these tables are
generally plastic Jaminate over a manufactured
board core. Solid laminate could also be used,
particularly in schools where mild strength
chemicals or heavy duty work is taking place
(c.g.: in clectronics). Certain heavy duty,
unserviced tables may have a linoleurn top
which provides a good, resilient general work
surface for light acuvitics. Table edge material
should be sufticiently strong and well bonded

as these tables may be subject to a good deal of

heavy usage. For this reason some post-formed
edges should be avoided as laminates can be
very thin ro allow them to form a rounded
cdge over a wooden core.

Robust work benches

4.14 As workshops become more mult-
purpose, benches with both metal and wood
vices (vices are available which may be casily
changed to work with both wood and meral)
and versatile tops are increasingly important, sce
Fig. 4 /3. Tops for workbenches are often
convertible and can be changed from solid wood
to loosc oil-resistant board for working with
metal. Tools and other resources can be stored
undemeath in cupboard units. Where provision
for drawing is limited, open benches will allow
pupils to sit comfortably for drawing and design
work. Open benches are also lighter and
therefore easier to move in order to rearrange
the workshop layout. Optimum heighes for
workbenches should be around 800mm®. This
takes into account the height of vices, toois and
materials used as well as the downward force
often required when using hand tools.

Screen Printing tables

4.15 These arc availale in a variety of designs,
but should always have a securely postioned soft
foam top for placing fabric on. Owing to its size
{often 2m x 1m), it is effident in terms of space
to choose a table with a reversible wooden and
foam top which can also be used as a basic work
surfacc. Some tables incorporate plan chests
undemeath, also resulting in cfficient use of
space. As with multi-benches screen printing
tables shoutld ideally be between 800-850mm
high. This range takes into account both the flat
two dimensional nature of the work and the
downward forces required in printing,

)

Perimeter benching

4.16 Penmcter benching usually contains most
of the room’s services as well as providing
additional work surface. A uscful minimum
depth for benching is 600mm, positioned ar
cither standing or sitting heighe.

4.17 Where IT equipment is used on perimeter
benching, a minimum depth of 750mm should
be used. When wall mounted trunking (usually
around S0mm deep) is used along the back of
the benching an overall depth of 800mm
should ideally be assumed, this takes into
account both the depth of the trunking and the

need to tdy away wires to the underside of the
£

)
~




benching. IT equipment should ideally be
positioned on sitting rather than standing height
benching. IT equipment on high benching is
not generally considered to be good practise
although it is sometimes unavoidable.

4.18 Where there are radiators, low windows or
trunking carefill detailing of benching may be
required, particularly in adaptations. Fig. 4,/4
shows two typical details. Fig. 4/4a shows a
sitdng height bench for computer usc at a depth
of 800mm which allows for runkitg behind.
Fig. 4/4b shows a standing height bench below
awindow. The trunking and bench are spaced
away from the wall to allow for ait movement
above the radiator. The trunking runs below cill
level. In food rooms, the increased height of
stainless steel commerdal catering units with in-
built upstands must be allowed for when
planning the height of wall based socket outiets.

4.19 Standard laminates can be used as a
benching surface in most situations. However,
in heavy duty areas such as workshops or in
areas where mild strength chemicals may be
used, solid grade laminates may be more
appropriate. In food rooms, the surfaces of
perimeter benching should be easily washable,
water and heat resistant and, if fixed, fully sealed
to avoid watcr penctration®. Laminated
upstands should also be well sealed and prefer-
ably post formed in order to avoid water attack
on edges where two glued laminate surfaces
meet. Deeply scratched surfaces can harbour dirt
and bacteria. Stainless steel which is hard and
therefore difficult to scratch deeply is an idcal
surface in commercial catering fadlies due to
the hygienc requirements in these arcas. New
synthetic surfaces are now available for furnitare
us~d 11 arcas such as Food and Electronics. As
the cost varies considerably the suitablility of
these finishes should be carefully considered.

4.20 Systems are available which are made up
of a scrics of octagonal work surfaces attached at
90°to perimeter benching (a peninsular
armangement). Services arc carried through the
fumiture canstruction which means that power
points may be brought up to centrally posi-
tioned octagonal units from the perimeter,
These may be useful in the centre of the room
when pupils are using powered equipment. The
systemn is sometimcs used for food rooms or
clectronics arcas. Case Study 6, Section 7 shows
an example of a food room layout using this
systemn. It must be bome in mind that all the
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worksurfaces in this system are fixed which has
disadvantages should the school wish to change
the room layout in the future. A school may
also wish to offer a range of work surface
heights to accommumodate the needs of
pardcular pupils (see Section 2, Food).

Seating

4.21 Three types of seating are desirable to suit
the diverse nature of design and technology:
stackabie chairs, stools and adjustable chairs.
Stackable plastic moulded chairs are particulardy
useful as they are incxpensive, relatively easy to
clean and lightweight. When used with loose
tables they can be moved to allow an area to be
deared for group activitics. Stools are generally
uscd with standing height tables. Ergonomically
shaped or moulded plastic or wooden seats arc
preferable as they are more comfortable.

. 422 The ability to adjust seat height is part-

icularly advantageous when computers arc
being used’. Fully adjustable chairs (both seat
and back) cnable pupils to posiion themsclves
correctly to ensure their eye line is in a suitable
position in relation to the computer screen and
to rest their wrists comfortably at the key board
positioned on the mble top®. Footrests arc
advisable where pupils are unable to rest feer flat
on the floor, this is particularly relevant where
coniputers are placed on standing height
benching” %2, Where stools are used with
standing height benching backs and footrests
should be provided.

<8

Figuro 4/4

Detail of bencking and trunking
a: Trunking and sitting height
benching on internal walt.

b: Ynurding, raciator, standing
height benching and il on
externa wak.

Notes

¢Food Safety Act 1990 HSE

? Health and Safety (Display
Screen Equipment) Regulations
1992: HSE

* ‘Making T fit' video DIEE
1995
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Figure 4/6
Mobile storage and perimeter
benching
Figure 4/7

General resource trolley

Removable
Tool Storage

2 S

Storage Systems

4.23 Compatible storage units across all arcas

of design and technology allow the spaces to

be used cfficiendy and flexdbly and resources to
" be shared (see Fig. 4/5).

In Teaching Spaces

4.24 A system of mobile cupboard and tray
units avoids the problems associated with
underbench fitted capboards. The latter are
often inaccesible and as a resule remain empty.
Mobile storage may be 'rolled' under a
perimeter worktop and moved to the centre of
the room when required. These units may also
be moved if pupils wish to sit at the perimeter
worktop, (see Fig. 4/6).

4.25 Mebile units should ideally relate to any
static units in the room and could be part of
the same range. Static units include tall
cupboards (which are good for high volume
storage particularly if storcroom space is tight),
fow cupboards, tray units or plan chests. These
cupboards can provide additional work
swface, display arca and space division. Tall
units can however, cause accoustic problems
where sound hits hard laminate surfaces. Both
mobile and static units may contain standard
plastic trays to increasc the interchangeability
of furniture and the resources stored in them,
(see Fig. 4/5). Lockable static storage units
should be used to house valuable resources.

4.26 There arc many types of rolley available
which integrate with storage units Thesc are
particularly useful in storing and trunsporting
small amounts of resource matenial to the
classroom. These trolleys may contain plastic
trays which can be changed betwezn compat-
ible storage unirs within the classroom,
storcroom and preparation area (sec Fig. 4/7).
It is important to allow enough space for
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trolleys to stand in the storcroom (sec Scction
3). Resources such as hand tools and various
materials can be loaded onto the wolley from
the surrounding shelving and then wheeled
into the classroom ready for the lesson.

4.27 Resource trolleys are useful in muld-
matetiais spaces as they enable pupils to gain
experience of a wide range of hand tools and
constructicaial materials without entering the
heavily serviced preparation area. Crates and
bins comgiement this approach. They can be
stored on trolleys or placed on shelves in
storerooms to contain pupils’ work in
progress. The larger conminers may be mobile
and can be whkeled under benching or tables
{sce Fig. 4/6). Small plastic bins may be
clipped onto the wall via a fixed metal louvred
panel. This allows pupils to choose from a
wide range of resource materials.

4.28 Some personal protective equipment
must be stored in teaching spaces to ensure
pupils have access to them at all times. For
example, goggles and protective aprens should
ideally be kept alongside machines in multd-
materials areas. This storage should be clearly
marked and the equipment protected from
loss, contamination and damage from damp
or sunlight®.

4.29 If pupils' coats and bags are to be
brought into the teaching spaces then they
must not causc an obstruction. A defined unit
or area could be provided, preferably placed
next to the room entrance. Storage could be
in the form of a free-standing softwood or
steel unit with hooks and bags shelf under-
neath. Altematively a unit or row of pegs
could be attached directly to a wall or alcove.
Loose units arc a more flexible app-roach
allowing, for re-arrangement of the room. In
food arcas it may be necessary to provide
storage for aprons and hats for hygjene
reasons.

in Storerooms

4.30 There are many types of bulk storage

systems, with varying levels of flexibility. The

four main opdons are:

¢ Turpose built fixed timber batten. This
shelving can reduce flexibility but allows

shelves to fit accurately into a storcroom,
(sce Fig. 4/8).

Section 4 : Furniture & Finishes .

Figure 4/8

Purpose built fixed timber
batten shelving

Figure 4/9

Adjustable height timber
shelving

?Personal Protective Equipment
(PPE) at Work Regs HSE 1993
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Notes : cight ti .
10 Manua! Handling Operations * Adjustable h t timber shelving,

Regulations HSE 1983 This shelving can be free-standing.
However, it is more usually fixed back
through the frame to the wall.
Re-locatable pegs allow shelves to be
adjusted, which provides greater
flexibility than fixed batten shelving,
(sce Fig. 4/9).

Top-hung storage. This system is
suitable for both storerooms and
classrooms. It incorporates a wall
mounted shaped metal secdon from
which droppers and shelves may hang
at any point. Very lightweight walls
may not be suitable for this system,
(scc Fig. 4/10).

Cantilevered brackets in fixed metal
droppers. This adjustable system is also
suitable for storeroom and classroom
use and enabiles shelving to clip in at
various heights, (sce Fig. 4/11).

4.3] To ensure safe manual handling
operation the user should be able to sce and
asscss the weight of a stored item casily®.
For this reason shelves should not be too
deep 50 as to prevent this assessment. The
heaviest loads should in any casc be stored
at waist hcight where removal is casiest and
safest. Sufficent shelving should therefore be
provided at this level. High level storage of
heavy items should always be avoided.
Adjustable shelving allows shelves to be
positioned at the opdmum height for the
load it is storing and the height of the
person who is mainly working in the arca.

Figure 4/10
Top hung storage

Figure 4/11
Cantilevered bracket storage

4.32 Srorage units specifically for portfolios
or work folders are available for storerooms
and tcaching spaces. A series of hooks are
held within a metal frame from which folios
can hang. This offers the teacher a cleary
organised storage system for pupils' work
which can be readily accessed. When
considering the cost breakdown of the
furniture and equipment budget schools
will need to be sure of the advantages of
this system compared to, for example,

plain shelving divided up by shects of
hardboard. A trolley system is available for
the storage of desk-top drawing boards
enabling them to be wheeled casily from
the storeroom. Again, a cost analysis must
be done for this system.
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In Preparation Areas

4.33 After dclivery, materials such as wood
and metal are prepared (cut down into
managcable sizes, planed etc.) in a defined
arca and it is here that the majority of these
materials arc often stored (see Section 3).
In the example in Section 3, a variety of
storage facilitics are shown. These include
racking for raw materials, tray and bin
storage for small iterns such as screws, nails
and tacks and lockable storage cupboards
for hand tools. There are specially designed
units for storing small components which
can be placed on trolleys for use in the
workshops.

4.34 Fig. 4/12 shows the types of storage
required by various materials. Ideally,
metal rods and timber planks should be
stored horizontally against the wall on a
series of metal brackets and secured with
safety chains to ensurc the material is
securely positioncd on the shelves. Tt
must be borne in mind that this system
relies on the solid construction of the
wall. Free standing frames are available as
an alternative. In order to maximise the
usc of valuable wall space, metal rods and
tubes may be stored horizontally above
the hacksaw (no less than 1300mm from
the ground so as to accommodate the
hacksaw head in a raised position).

4.35 Sheert matenals, which include
manufactured wooden boards, metals and
plastics are ideally stacked vertically in a
rack. The rack may consist of wooden
boards or tubular metal rails forming
comyartments.

4.36 The position of racking must be
carefully considered as the metal sheets
have sharp edges and could be a hazard
when pulled away fromn the racks. For this
reason they should be placed well clear of
doorways. Adequate space must be
allowed for safely manocuvring sheets
which may measurc up to 2400mm in
length (see Secrion 3). Material of any
type must not protrude from its racking,
Storage faciiities should be large enough
1o store standard sizes of materials.

Display

4.37 Display is an important aspect of the
classroom cnvironment providing pupils
with both visual simulation, a sensc of
achievement and information on specific
processes and matcrials.

4.38 Main display can be provided on
walls in the form of top hung boards or
permanent pinboard wall covering. The
backs of storage cupboards can also
provide uscful vertical display surface.
Tables and cupboard tops provide
horizontal surfaces for displaying three
dimensional objects.

4.39 Display is also important in

presenting the department's work,
particularly in centrally placed resource arcas
and corridors. These resource arcas are
often enclosed by low screens which provide
both space division and additonal vertical
surfaces for display.

()
Y]

Figure 4/12

Storage methods for raw
materials in Preparation Areas
a: Rod and tube storage using
steel channels on the wall and
angled ‘arms’ to prevent rolling.
b: Similar method for the
storage of timber planks.

¢; A movable unit with
compartments for the storage
of timber sheets or planks.

d: Steel units, usually bolted to
the fioor may be placed at
intervals for the storage, mainty
of steel rod and tube, double
sided units are also available.
e: Tubular steel 'fences’ dwide
up wall space into compartm-
ents for the storage of sheet
material.

f: Indwvidual sturdy taft
containers can be used to
organise and store drferent
types of materials, here square
and round section steel are
stored i the drums and round
and square section tube # the
square boxes.
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Figure 4/13
Perspective drawing of muiti-
materia! area.

Room Finishes and
Fittings

4.40 Surface finishes and fittings
should be chosen to ensure a pracrical
and safe teaching space. In addition,
they can be used ro create an attractive
and stimulating environment. For
example, graphic symbols and colour
can be used ro make the space more
‘user-fricndly' as well as more attractive.

4.41 Fig. 4,/13 illustrates ways in
which a mulri-marerials workshep can
be made into an cxciting space which
may prove agtractive to pupils who
might otherwise be unhappy or unsure
in a workshop environment. Some of
the main points are outlined in the
following paragraphs.

Floors

4.42 Floors should, as far as possible, be ar
one level. The surface should generally be
slip resistant and, partcuiarly in food roonus,
casily cleaned. In the heat rearment area
the floor should be fire resistant. It is
important that all floors are well maintained
and kept free of obstructions.

443 In s multi-material workshop a
change in floor finish or floor colour can be
wsed to define a heavy duty work zone, {for
example a heavy machine area) which is
useful for Health and Safety reasons.
Similarly yellow floor markings are often
added in the multi-material workshop to
denote a separate machine area. These may
be preferable to guard rails as it allows
pupils to move away quickly in the event of
an accident.




Wails

4.44 Walls sheuld be smooth with a bigh
level of light reflecrance and, pardcularly in
food rooms eastly washable!*. Tiles may not
be the best chaice in food rooms as they can
crack and grouting can often harbour
bacteria. If they are te be used larger tiles are
preferabie 1o smaller ones. -

4.45 Coloured lincs and labels can be used
on walls to denote certain activity areas and
allow pupils to see immediately which
activities are on offer and where.

446 Large models may be suspended from
the ceiling or from exposed beams. Hanging
flarneproof paniels vertically from the
ceiling, (for example glass panels around the
heat treatment area) could define the area
wihout actually placing anything perma-
nenty on the floor.

Section 4 : Furniture & Finishes
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4.47 Blinds are useful as a protection
from glare and can bring colour into
the space. Wall tracking systems allows
displayboards, whiteboards and storage
to be hung where the teacher chooses.
Coloured trolleys, crates and bins on
wheels allow pupils to access resources
where and when required.

4.48 In multi-materials workshops
painted symbols can be used on machines
to denote their material bias/es (i.c.
triangles on machines for use with wood,
circles for metalworking machines).

This allows pupils to fcel familiar with

the machine without necessarily having
uscd it.




Section 5 : Equipment

This Section gives a brief description of the equipmerd
featured in the room layouts throughout this publication.
Some of the key planning and health and safety issues are
also outlined. Further guidance regarding safe working
- distances around these machines is provided in Appendix 1.

5.1 The equipment shown on the layouts in
this publication is not based on a parscular
manufacturer. Thercfore details such as size or
- clectrical spedfication are not shown. Informa-
. don is given only when it has refevance to the
accomumodation of that machine. Further
informator: on geasral points such as the safe
installation: of machinery and guarding is given
in Appendix 2 and the Bibliography.

5.2 Itis important that ail health and safety
regulations (listed in the Bibliography) are
considered when designing accommodadon
for design and wechnology. Workshop safety is
largely achieved through good workshop
Fanagement, training and careful supervision
of pupils by teachers and technicians. Further
guidance on associated services is give in
Scction 6.

Wood Working Machinery

. Filiar Driling Machine

"

5.3 Generally the most heavily used machine

Figure 5/1 ' in a workshop, the piltar drilt can normatly be
= &'(']Z'd?a't‘::g'g Machine uscd for both wood and metal simply by

changing the drill bit and the speed of the
machine. Sometimes two pittar drills can be
provided in one workshop reduding the need
for this operation. Larpe pieces of material may
require drilling and space around the machine
should be provided for this at drill table Jevel.
If the material is not ctamped tightly onto the
able during the drilling operation then it
could spin round with the drill bit. Providing
sufbcient clear space around the miachine will
reduce the likelihood of a sertous acddent if
this should happen. A foot or knce operated
switch should be fited on ‘he dirill as an
additional safety feature. An isolator switch
shouid also be provided on or adjacent to thic
machine.

Wood Lathe
f—

54 A woodlathe rotates 2 piece of timber
whilst a chise! or scraper is offered up to the
wood at various positions in erder to ‘turn’ the
material down (ie. reduce in size) and shape
it. A bowl or a table leg are examples of items
made on a wood lathe. Ideally it should be
placed at the end of a run of machines away
from the major ‘waffic’ of the workshop.
Woodlathes can be placed paralle] to a wali or
preferably (if there is room) at an angle (15¢)
1o the wail. This gives the operator greater
protection from the circulation route. Some
lathes may have an additiona! face plate fadlity
(for bowl tuming} attached to the end of the
machine. In this case the extra operator
position must be considered when planning,




the workshop. Due to the precise nature of
operation this machine requires 2 good level of
natural light.

5.5 Local dust extractun above the lartie is not
normally required, the amount of dust given
ff during operation may be minisnised by the
use of well maintained tools. However, if a
schoot should wish to use composite matztials
in 2 woodlathe suitable dust extraction units
should be installed. An isclator switch should
be provided on or adjacent o> the machine.

5.6 A hollow chisel type morticer will cut
squart shaped holes in wood using a manual
lever which lowers the chiscl te a pre-set depth.
Ttis mamly used to make mortice joiris for
furniture construction and larger structures.
Given the wide range of objects made in school
workshiops today this machine may not be as
used as much as it once was. A foot or knee
operated switch should be fitted on the
morticer as an additional safety feature. An
isolaror switch should be provided on or
adjacent to the machine.

Morticer

Sanding Machine (Linisher)

e

5.7 Sanding machines arc available in two basic g oig ideally be provided on the bandsaw.

forms: a rotating disc or a continuous moving,

herizontal or vertical belt (linisher). The vertical
position is generally consiciered a safer option.
5.8 Thesanderisa suitable machine to place
adjacent to a firc exit as the materiul belng
sanded is not clamped to the machine and
therefore would rot obstruct the fire exit in the
case of an emergency. Separate local extraction
should be provided for sanding machines,
although some extract systems may be bui
into the machine, particularly the linisher. For
further information on the safe exwacéon of
wood dust see Secdon 6. A foot or knee
operatad switch should be fitted on the linisher
as an additional safety feature. An isolator
switch should be provided on or adjacent to
the machine.

Bandsaw

et

5.9 The bandsaw, which cuts plastic, Gmber
and sometimes metal, can be very useful in
smaller schools where space docs not allow for
a circutar saw. This machine may be used by
older, respousible pupils under supcrvision
(this is, however, a policy set by an individual
school or authority) as well as by teachers or
technicians. The machine is ideally sited in

the warkshop as it is frequently required
throughout the lesson.

5.1¢ A bandsaw needs sufficient floor area to
allow long lengths of wood to be taken

through it. With the increasing use of

Figure 5,
composite and plastic boards extraction Gure 5/2

Morticer
Linisher
Bandsaw
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Note
! Circular saw shown without
take-off tabie

Figure 5/3
Circular saw
Planer/thicknesser

Where extraction is ducted to one dust unit
{usually positioned in the preparation area) it is
useful to position the bandsaw as near to the
preparation area as possible in order to reduce
the length of ducting. As this machine is more
useful in the workshop a key operared switch
should be provided to lock off the machine
when not in usc. A foot or knee operated
switch should be installed on this machine. A
foot braking device is sometimes provided on
these machines to prevent the saw blade
snapping when the stop switch is operated. An
isolator switch should also be provided on or
adjacent to the machine,

Circular Saw!

=
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5.11 The circular saw has a large rotary blade
which can cut down large sheets of manufac-
tured board and timber. The saw may only be
used by a technician or tcacher who has
received recognised training, Duc to the
nature of the machine it should be kept in a
separate area away from pupils (where the user
will not become distracted during operation)
and fitted with a key operated isolator switch.
A foot or knee operated switch should be

fitted on the saw as an additional safety fearure.

The sheet material sometimes used with a
circular saw requires a substantial amount of
spacc at saw table level for operation (see
Section 3). A ‘rake-off table should always be
used when large sheers are being processed as
the saw table itself is gencrally inadequate o
support full size sheets. The distance between
the blade and the back of the saw or 'take-off

table must be no less than 1200mm. Schools
with limited space may find a small saw model
with a portable side or extension table (for hand-
ling wider sheet lengths) a space saving method.

5.12 Local exhaust ventifation must be
provided for this machine if it is used frequenty.
Some rigidly constructed exhaust units will sit
adjacent to the machine and provide a ‘take-off’
table surface as well. Where a circular saw has

to be used in a workshop it must be used at
times when other dust producing machines

are not in use. The floor in the area where the
saw is housed should be levet, non-slip and

well maintained.

Planer/Thicknesser

5.13 Planer/thicknesser machines have two
main functions: to produce true planed faces
on sawn timber (planer) and to take a specific
pre-set thickness from the surface of a piece of
timber (thicknesser).

5.14 These machines can help reduce the cost
of materials by recycling timber which may
require reducing or surface finishing, Schools
must ensure, however, that such material is free
of any additional components such as screws or
nails. As with the circular saw, the planer,/
thicknesser should ideally be housed in a separate
arca (preferably a preparation room) free from
distraction and used only by a trained member
of staft. The machine should be fitted with a
key operated isolator switch. A foot or knee
operated switch should be fitted on the planer
as an additional safety feature. When siting the




machine in the preparation area consideration
must be given to the length of material going
through or over it. Local exhaust ventlation
must be provided for this machine. Some
schools may use a planing machinc only.

Metal Working Machinery

Metal lathe

5.15 A metal lathe rotates metal or plastic rod
at the same time as a tool cuts into the material
at various pre-set positions. As with a
woodlathe, a metal lathe may be placed cither
parallel with the wall or at an angle to it. The
latter position is helpful when a teacher is
demonstrating the working of the lathe and
pupils are required to gather around the
machine. The lathe is a precision machine and
should be placed in a position with a good level
of natural light. Additional task lighting is
usually built into the machine. Metal may need
to be fed into the chuck through the head-
stock for certain operations and this should be
borne in mind when determining the space
around this miachine (see Appendix 1).

Miling Machine

O

5.16 This machinc can be used to make slots,
grooves or flat surfaces. Using a pre-set
rotating cutter position a milling machine

accurately removes the surface from a piece of
metal placed on a traversing bed. The moving
bed means that the position of the machine
must be carefully planned. The moving table
should not be within 500mm of any fixed
structure (see Appendix 1). As a predsion
machine it is best sited adjacent to its
counterpart - the metal lathe.

Double Buffing Machine

T T
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5.17 Like the linisher this is an appropriate
machine to position adjacent to a fire exir.
Metal and plastics are held against the rotating
mops (generally made from stitched cafico)
and polished. Some manufacturers now make
buffers with in-built extraction to collect
particles from the mop and fumes from the
polish produced during the buffing process.
There should be no exposure to the rotating
shafts upon which the mops sit, these should
be adequately guarded. If the machine will be
used frequently, extraction is recommended.

Offhand Grinding Machine

(i

5.18 Most grinders have two rotating disks
of grindstone about 15mm in thickness.
Pupils may use this machine when adequate
supervision and instruction is given.
However, it is gencrally used by tcachers
.. T . Figure 5/4
and technicians for maintaining drills and Meta! laths
lathe bits and is therefore best sited in a Milling Machine

preparation arca. Double Buffing Machin~
Gffhand Grinding Machine
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Note

! Extractor hoods not shown
on heat treatment equipment
diagrams

Figure 5/5
Hacksaw

Horizontal Grindstone
Welding Bench!
Crucible Fyrnace!
Moulding Bench

5.19 Usually placed in the preparation arca
this machine will cut metal bar and large wbe.
The saw blade moves slowly back and forth
whilst the metal remains clamped. A mobile
stand may be necded to support the metal
pardcularly when cutting down the standard 3
metre lengths of metal which are often
delivered to schools. Space must be provided
around the machine in order to cut the meral
at various points along its length.

Horizontal Grindstone

5.20 This machine will sharpen tools such as
chisels on a rotating circular flatbed of grind-
stone. It is not necessary in teaching areas and,
due to the nature of operation it is therefore
best sited in the preparation arca away from
main circulation areas.

Hot Metal Equipment

5.21 Careful consideradon must be given to
the siting of all hot metal cquipment because
of the dangerous nature of the acdvides. [t
should ideally be placed in a separate area
positioned for good supcrvision, free of oil,
grease and dirt with a non-reflective wall finish.
Exmaction should he provided for all hot metal
cquipment {see Section 6). The floor in the

heat treatment area should be fire resistant and
slip resistant. A surface on which to leave hot
metal to cool should be provided as near to the
heat treatment area as possible. Gas solenoid
protecdon should be provided in the main gas
supply should there be a failure of the
electicity and (as a result) air supply.

Weiding Bench

522 This is usually housed with the chip
forge, brazing hearth and crudble furnace.
Welding may be serviced via bottled oxyacery-
lene gas or clectricity. Electric arc welding
requires specific shielding facilities in order to
avoid flash blindness. Gas (oxyacetylene)
welding is widely used, some LEAs have a
policy not to use electric arc welding,. A flame
resistant curtain around the bench is necessary
to protect other pupils from secing the arc
(which causes flash blindness) and from sparks
emitted during arc welding.

Crucible Fumace (& Moulding Bench)

5.23 Thesc items may be housed with other
hot metal equipment. Metal is melted in a
pot (the crucible) and subsequently poured
into a mould, constructed usually from

sand. The furnace must be kept well away
from water, as contact can cause the molten
aluminium or zine based alloys used in the

i




furnace to explode. A sand tray beneath
where molten metal is poured contains any
spillage. To reduce the dangers associated
with an cxplosion the furnace should be
‘placed in a corner. This prevents pupils
standing against all four sides of the
furnace. As casting will always be
demonstrated or supervised closcly by the
teacher, there should always be sufficient
space available for pupils to observe the
procedures.

5.24 A moulding bench may be used in
conjunction with the furnace. The bench
consists of a deep tray of sand insct into a
bench top in which a mould can be
constructed. As pupils will be required to
fill the mould with sand and lift it from the
bench, the table should be no higher than
800-850mm. The deep tray has a cover
over it to prevent the sand drying out. The
bench should ideally be placed next to the
furmace to enable pupils to construct a
mould and take it to the furnace where the

motren metal can be poured into it directly.

Brazing Hearth

=

5.25 This is a popular appliance for hot
metal working, including jewellery making,
The hearth enables pupils to join two
picces of inctal together with spelter or
sitver solder heated by a gas torch (mains
or bottled). Double units arc available for
schools with a large heat treatment area.
hese units use less floor area than two
scparate hearths and are generally less

expensive. A water trough or low level sink
for quenching hot metal should be
provided near to the hearth.

Chip Forge
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5.26 This is used to heat metal (usually
steel or iron) to red heat in order to
manipulate it. The heat is generated by gas
burners and is passed through a layer of
ceramic chips. The hot metal is usually
shaped on an anvil and space should be
allocated near the chip forge for this
purposc. A trough or low level sink for
quenching hot metal and a rack for
associated tools should be provided nearby.

Combined Brazing Hearth/Chip
Forge

I

5.27 A combined unit with an inter-
changeable work surface which will achieve
both brazing and forging is particulary
useful in small schools. A space saving
double unit with a separate hearth and a
forge is also available.

Pickling Bench

5.28 A pickling bench allows pupils to
clean metal after various heat treatment
processes. The bench should ideally be no
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Note

1 Extractor hoods not shown
on heat treatment equipment
diagrams

Figure 5/6

Brazing Hearth!

Chip Forge!

Combined Brazing Hearth/Chip
Forge!

| mm
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higher than 850mm to allow for safc use by
the smaller pupil. A sink and a tank (con-
taining dilute acid) is inset into the bench.
The acid will clean or 'pickle’ the metal
whilst the sink provides running water for
rinsing. The pickling bench should be sited
in a well ventilated area. The acid bath
should come with a protective cover to
prevent splashes. A large dilution trap is
often provided which will enable the bench
to be plumbed into mains drainage.

Bench Mounted Machines

5.29 The information above on the
function of pedestal machinery also applies
to bench mounted machines. A bench
mounted machine needs the same guards,

~ extraction, safety switching and braking as a
pedestal machine. The area required at the
side of the machine may be smaller than
that needed by its pedestal counterparts as
material used in the machines is not gener-
ally as large (sce Scction 2, Multi-matcrials).
Leads to bench mounted equipment should
not trail across the benching as this may
present a safety hazard. Space should be
allowed for the operator at the front of the
bench (see Appendix 1).

5.30 The depth, height and construction
of the bench is an important consideration.
If the emergency stop buttons for the whole
room are sct on the wall both the pupil and
teacher must be able to reach them in
cmergencics. If the buttons are sct on a
bench wall the work surface should be no
more than 600mm deep to cnable pupils
and staft ro reach the switches. Given the
significant height of some bench mounted
machines the bench should be no more
than 850mm high to cnable safc use of
cquipment by younger pupils. An
additional safety measure for all machines is
a cut-off switch clearly accessible to the
operator which can be used in the case of
emergencies. These switches should be
provided for bench mounted machinery on’
the rail beneath the bench wop or on the
floor slightly under the benceh so as not to
be a tripping hazard. This docs however,
assume permancntly sited bench mounted
machinery.

Plastics Equipment

5.31 All plastics equipment should meet
the rclevant Health and Safety require-
meats. Plastics give off toxic fumes when
overhcated, but a built in thermostat to
control the temperature of the cquipment
will reduce the risk of this occuring.
Equipmet.* should always be sited in a
well venalated part of the workshop such
as near a window, see Section 6. When it
is not in use the mechanically ventilated
heat treatment area can be used for some
plastics activities, sufficicnt power supply
should therefore be provided in the arca
to enable plastics equipment to be used.

5.32 Therc is wide variation in the size of
plastics equipment and schools must consider
the space available in the workshop when
deciding which items of equipment to
purchase. There should always be sufficient
space for safe and effective working.

5.33 A vacuum former uscs atmos-
pheric pressure to suck plastic sheet
over a mould to form a 3 dimensional
impression.

5.34 Formers vary in size depending on
the size of mould uscd, from a bench
mounted model to a larger floor standing
model on castors. Some have lids which
slide backwards and necd to be positioned
away from the wall when in use. This
should be borne in mind when choosing a
suitable position for the machine.

5.35 A line bending machine uscs
an enclosed infra-red element which heats
plastic sheet sufficiently to enable it to be
bent accurately by a pivotted bed.

[o——

Machine sizes vary depending on the
size of the plastic requiring machining.

5.36 A hot wire cutter works by
heating a tensioned wire which melts
expanded polystyrene and in turn cuts it.

5.37 luis particularly important tor the




machine 1o be sited in a well ventilated
area as fumes can be given off as the
polystyrene melts. Some larger models
may rcquire local exhaust ventilation.

5.38 Some schools may provide equip-
ment for plastic coating metal.

]

5.39 The metal is heated in an oven
(which can be used for other generat
plastics activities) and then is placed in
a fluidising bed of powder. When the
plastic comes into contact with the hot
metal it will fuse itself in place. These
machines are available in various sizes,
some units are able to sit on or along-
side benching, others are considerably
larger. A well ventilated room is nor-
mally adequate for this process, al-
though some types of plastic powder
require local exhaust ventilation.

Computer Numerically
Controlied (CNC)
Equipment

5.40 Computer controlled equipment
cnables a pupil to produce an item, or
multiples of an item, through a fast, high
precision manufacturing process. The
software which runs the machine is often
also a general design package, allowing
pupils to design and manufacture
products using the same computer.

5.41 This type of cquipment may be sited
in multi-materials, texiiles, electronic,
graphics areas or in a design resource area,
suitably protected from dust. Protecting
the keyboard from dust by a clear cover
generally gives the computer a longer life.

CNC Machinery in Workshops

5.42 In schools the principles of
computer numerical control are usually
introduced through small scale equip-
ment. In workshops the two main CNC
machines are the lathe and the milling
centre. Both machines are suitable for
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use in the workshop or electronics area,
although raw materials may be more
readily available in the workshops. Most
machines will only work when the
protective interlocked cover is placed
over the machine although considera-
tion must still be given to safe working
distances. Smaller models can be easily
damaged if sited where heavy duty work
may be taking place.

5.43 A computerised milling
centre can be used with a variety of
materials, including easily worked
materials such as plastics, brass and
aluminium alloy.

5.44 Pupils create a 3D design using a
computer and the milling centre cuts
out the shape using different cutters. A
milling machine can also create a 2D
image, rather like an engraver, on sheets
of composite material or plastic. The
final image may be used for signs or as a
template for printing.

5.45 A CNC router is also an efficient
cutter of flat images, but it is less able
to create intricate 3D shapes. A router
works at a faster spindle speed than a
milling machine and is therefore more
suitable for working with wood and
composires.

5.46 A computerised lathe per-
forms the same processes as a manual
lathe but at a smaller scale.

[S[=

5.47 A CNC lathe can make products
with repetition and greater accuracy.
The tool can be moved in two axes
which aliows drilling as well as turning.
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CNC Machinery in Textiles

548 Sewing, embroidery, knitting and
weaving machines may all be computer
controlled.

5.49 It is advantageous 1o position the
machines near their manual counterparts as
the same materials will be used in both
types of machine. Most of these machines
are portable. Some teachers may prefer the
CNC machines to be sited near a CAD arca
so that the computer which runs the
software for sewing machines etc. can also
run other more general design packages
(see Section 2, T extiles).

Miscellaneous

Printed Circuit Board (PCB) Unit

5.50 If space and budget allow, a school
may wish to provide a printed circuit board
unit. This has the advantage that all proc-
csses involved in producing circuit boards
{develop, etch and wash) are combined
within one unit. Each process has an
individual tank which is inset into the unit,
A PCB unit usually contains a sink with
hot and cold water supply which can be
uscd for other workshop activitics requiring
water. Most units require a power supply to
allow for agitation.

5.51 Alternatively separate mobile tanks
which sit on or into a bench can be used.
Where portable tanks are used (given their
considerable height) provision should be
made for them to be positioned at a
suitable height and with adequate protec-
tion from tipping.

Guillotine,Shears and Folders

5.52 A guillotine can cur metal sheets.
Smaller models can be used by pupils.
Larger guillotines should only be used by a
member of staff and should ideally be
situated in a preparation area, away from
doorways (sec Section 4, para 4.36). A
bench mounted model has becn
developed which will cut, bend and punch
small sheets of metal. Shears also cut sheet
miceal but are only suitable for more
simple cuts. Both shears and guillotine
must be lockable and positioned away
from major circulaton routes.
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Section 6: Services and Environmental Design

The design, installation, commissioning, operation and
maintenance of services must comply with <tatutory

requirements. Note should be taken of the

<vant docu-

ments listed in this section and the Bibliog . aphy. Appen-
dix 2 gives further detail of some of the regulations
mentioned in this Section.

Notes

1 BS 4163: Health and Safety
in workshops and other
establishments 1984: BSI

2 Electrical Safety in Schools.
GS23. HSC.

*BS 6396: BSI

4B8S 1363: 8BS

5 1M/25: Guidunce Notes on
Gas safety in Educational
Establishments: DFE

6.1 Itis advisable to produce elevations
derailing the services provision on walls at

an carly stage in the design of a D&T space.

In this way the positions of pipework,
drainage, electrical trunking and heat
emitters can be co-ordinated with hcights
and locations of window sills, furniture,
fittings and equipment (sce Section 4). The
effect that future adaptations may have on
the service installation should be borne in
mind at the design stage.

Electricity

6.2 All fixed equipment should be perma-
nently wired to the clectrical distribution
system and be controlled by an isolating
switch located cither on the equipment or
within 2 metres of, and accessible to, the
operator. For certain machines the switch
must be lockable. Most machines also
require individual emergency stop buttons,
controllable via knee or foot (sce Scction
5). Further details can be found in BS
4163". Cookers in food rooms should be
wired from local isolators, although micro-
wave and combination ovens can be
connected via a 13 amp plug. All electrical
equipment should be of an appropriate
insulation {(IP) rating,.

6.3 Each work area containing fixed
clectrical equipment should have a lockable
single switch disconnecter and an emer-
gency stop system. These should control all
the electrical power circuits except those
serving equipment which is designed to

remove a hazard (such as a fume cupboard).

The emergency stop buttons must be
readily accessible to the teacher and paosi-
tioned at a height of 1.5m to ensure
clearance of machines and benching, There
may be several emergency stop buttons
located at intervals around the room. In
view of the increasing use of portable CNC
machines, hand power tools and other

14

poﬁablc equipment, it is rccommended
that the emergency stop system controls
all socket outlets too. However, it is

worth considering a separatc computer
circuit, to be excluded from the emergency
stop system.

6.4 The necd for additional protection
should always be considered. For example,
Residual Current Devices (RCD's) cut off
the power supply to the room in the case of
a fault in the circuit. Any equipment
designed to remove a hazard should not be
included on these circuits. Where electrical
experiments are being carried out a higher
standard of protection can be achicved by
the use of 1:1 Isolaring Transformers?.

6.5 Electric arc welding cquipment must
have a.properly carthed transformer. A
scparate carth lead from the workpiece to
the mains earth should be fitted".

6.6 Extra low voltage for practical work can
be provided either by portable transformers
providing a range of voltage or by bench
mounted tunking systems (sce Secton 4).
Electrical systems in furniture have particular
requirements regarding the number of
socket outlets, connected loads, fuse
protecdon, shock protection, earthing etc?.

6.7 Where portable equipment is provided,
details of potential benching layouts
together with the electrical loading of each
supply point must be assessed during the
carly stages of the development to ensure
the potential loading of circuits is fully
considered. Only portable equipment rated
at less than 13 amps should be fitted with a
normal BS 1363* plug top. If equipmcnt 1«
used outside the building via a flexible cable
a residual current device (RCD) should be
fitted to the supply.

Gas

6.8 The principal isolating gas tap to cach
space should be casily accessible. Advice on gas
installations is given in publication IM /255,

6.9 When not in use, oxygen and acety-
lene cylinders directly connected to a
welding bench must be stored in an area
agreed with the fire officer. If the gases
are piped to the bench, from an external
store, this must be of fire resistant con-
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Notes .

6 51 1989/2169 Pressure
Systems and Transportable
GasContainers Regulations
7 Compressed Air Safety
1990: HSE

% Manual Handling operations
Regulations 1993: HSE

* Food Safety Act 1990

10 COSHH: Control of
substances Hazardous to
Health 1989: HSC
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struction with access from the outside only.
Gas borttles must always be housed in a well
ventlated area, whether in use or not.

6.10 Cylinders of liquid petroleum gas
(sometimes used for brazing) must be kept
in a ground level fireproof store. This must
be separate from oxygen cylinders and any
combustible materials. It is essental to
follow all safcty precautions when using
botded gases and the fire preventon officer
must be consulted at an early stage. Refer
also to BS 41631

Compressed Air Supplies

6.11 Compressed air can be supplied
locally by a portable unit with flexible
pipework or it can be piped from a fixed
remote unit. The main dangers from using
compressed air 427 are:

* An airline being directed at a part of the
body

* Excessive working pressurcs.

® Air receivers installed in cramped,
inaccessible and poorly ventilated arcas.

e  Home made air (or stcam) receivers or
those which have not had regular
inspections: these can explode at high
pressure.

6.12 All compressors should be kept out of
the reach of pupils. Where mobile compres-
sors of up to 50 litres capacity are used,
compliance with manufacturers’ recommen-
dations on maintenance and testing are
essential. This will involve weckly checks of
oil level, periodic draining of the condensa-
don water from the receiver, and an annual
check of the inlet and outlet filters. For
larger mobile compressors or fixed systems
there are more stringent procedures to
adhere to, as described in ST 1989,/21696,

Water

6.13 Hot and cold water should be
provided in workshop, food and textiles
arcas. There should be drinking water in
food rooms. Sinks should be fitred with
bottle traps and wherever weak solutions of
acid are used, wastepipes should be able to
withstand the corrosive effect,
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Environmental Design

6.14 Environmental standards including
heating, vendlation, lighting and acoustics are
covered in the DFEE publications listed in the
bibliography. The following summariscs the
main requirements. :

Ventilation and Heating

6.15 Ventilation should be achicved by
natural means wherever possible. Any
ventilation and extraction systems should be
designed by specialists to create appropriate
conditions for comfort and health.

6.16 Mcchanical extract vendlation may be
required in food areas and hcat bays. Rooms
with high electrical loads may need mechani-
cal ventilation duc to the heat build up. It
may also be required in internal rooms and
for fume and dust extraction. Untimetabled
resource arcas arc often internal spaces for
which the ventlation requirements should
be carefully considered.

6.17 An appropriate temperature must be
maintained a1 all imes in workshops and in
preparation and storeroom arcas. Low
temperatures and draughts may make it
more difficult to handle materials® or
operate machinery. High temperatures and
inadequate ventilation may lead to fatigue
and damage to timber stocks.

6.18 Food storcs, refiigerators and freczers
must be maintained at the correet temperature®.
If refrigerators or freezers arc kept in store
rooms there must be suffident ventilation so
that the gencral conditions remain cool.

Fume and Dust Extract

6.19 Under the COSHH!? regulations it is
the responsibility of the employer to ensure
that all potentially hazardous substances
and processes are assessed. 1t s also the
employer's responsibility to ensure that
measures are taken to limit the concentra-
tions of these substances and the length of
time that people are exposed to them.

6.20 Somc hazards can be dealt with by
having a good level of background ventila-
tion, ¢.g. by opening windows, but others
will require 'at source’ extracton. A spray




booth with exhaust or water backed ventilation
should be used when spraying large amounts of
paint. Benches where solvents, e.g. glues, arc in
use may require extraction depending on the
extent of use and the type of solvent. Risk
assessments are available for most substances
and processes occurring in schools'.

6.21 Fume exuaction will be required in any
heat treatment area used for welding, brazing
forging etc!. Fume cupboards should be used
for acid ctching,

6.22 Dust extraction will be necessary from
woodworking machines®. As fine wood dust
must be kept separate from wood flakes
because of the danger of explosion, machines
such as the linisher should have their own
separate extraction system. For all other
machines, it may be worth locating them in
such a way that allows for a shared common
extraction system. Dust collection units should
be carthed to prevent the risk of explosion. An
inlet should be placed at floor level to facilitate
sweeping up in the preparation area. Wood,
plastic and metal dust and particles should not
be collected in the same extraction system due
to the risk of explosion. Spedialist advice
should be sought in this arca.

6.23 When designing a heating system, it
should be bome in mind that heat emitters
should not circulate dust. The position of
emitters should be carefully coordinated with
the fumniture and equipment layout. Food
rooms should ideally be enclosed in order to
prevent dust from contaminating food. This is
particularly important if there are multi-
material workshops nearby .

Lighting

6.24 The quality of light is very important for
safety reasons and to conmribute to the general
atmosphere of a teaching space. Much can be
achieved through the design of the building
form, selection of light fitings and use of
colour. Ideally, all teaching spaces should be lit
by natural light, supplemented in deep rooms
by clectric light. Dim-out or black-out is
required when visual aids arc to be used. -

6.25 DN 17" recommends a level of 300 lux
for general lighting in most teaching areas and
500 lux wherever visually demanding, tasks,
such as fine work with fabric, are done.

Section 6: Services and Environmental Design

Additional rask lighting needs to be considered
for machines in the multi-material space and
passibly for other activities such as dircuit board
work. Direcdonal lighting enlivens display areas.
If a lit display unit is enclosed, it will need to be
designed to avoid the build up of heat as this
can be a fire hazard.

6.26 Subdued lighting should be provided
for brazing and forging work areas as direct
light might prevent a lit torch being seen.
The walls in heat weaument areas should be
matt to avoid glare from reflections. This
also applics to rooms with a high level of
visual display equipment.

6.27 In storage and preparation areas lighting
levels should be adequate for staff to see loads
clearly and assess their weight before handling.
Electric lighdng should provide an even spread
of light without deep shadows in order to
minimise tripping hazards®.

6.28 The choice of light fitting is particularly
important in workshop areas. Machine
lighting should be fitted with deep reflectors
to avoid glare from shiny surfaces. In certain
circusnstances some electric lamps, particularly
fluorescent, can create a stroboscopic effect,
making moving parts of machinery appear
static. This can be overcome in various ways
including using high frequency control gear.
Refer to BS 41631,

6.29 Emergency lighting is required for
machine areas in order to provide illumination
where machine parts may continue to move
after the elearicity supply has failed!®.

Acoustics

6.30 While open plan areas can be attrac-
tive, it is important to design a comfortable
acoustic environment. Consideraion must
be given to the level of noise created by
certain machines such as the planer and
large dust extraction units. Where possible,
steps should be taken to reduce noise
generation at source. DN 1712 and BS
8233 give suitable levels of background
noise and sound reduction between rooms.
In order to achicve these levels it may be
necessary to limit open plan arcas to the
quieter activitics. Acoustically absorbent
material can be used 1o reduce the amount
of reflected sound (i.c. reverberation time).
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Notes

11 Risk Assessments for
Technofogy in Secondary
schools 1990: CLEAPSS

12 Design Note 17: DES

13 BS 5266: Emergency
Lighting

14 BS8233: Code of Practice
for sound msulation and noise
reduction for buildings 1990;
Section 9: Educational
Buildings.
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Section 7: Case Studies

This section shows the guidance given in sections 1 to 6
applied to real design and technology departments. There
are seven case studies. The first five are design exercises
using existing schools that reflect typical situations. The
fast two are actual building projects; one adaptation and

one new building,

Note

tExcept in the muddie school

example.

Figure 7/1
Case Study 1 as existing

7.1 The schools vary in type and size, from
a 260 place middle schoo} to a 1250 place
comprehensive. Different balances of
specialist spaces and varying room layouts
reflect contrasting approaches to teaching
design and technology. Existing school
buildings may have spaces that are less than
ideal. These case studies show ways of
making the most of such situations.

7.2 The design exercises show spaces
refurnished and re-cquipped following the
principles described in Section 2. The
maximum group size is assumed to be 217.
The furniture and equipment layours in the
building projects (Case studies 6 & 7) have
been planned by the schools and their
consultants to suit the needs of the indi-
vidual school. In the adaptation example
(Casc Study 6) much eisting furniture and
cquipment has been re-used, reducing the
averall cost of the project.

7.3 An analysis of all the adaptation case
studics is shown in Table 7/1, after Case

Study 6. Cast breakdowns of Case Srudies 2
and 3 are provided in Secdon 8.

Case Study 1: A Middle
School {Design Exercise)

As Existing (Fig. 7/1)

7.4 Casestudy ! isa 9 to 13 middice
school with 260 prpiis on roll. The school
was built in 1971 using a frame system. A
workshop, food room, art rcom and
general teaching room are housed in a
detached bluck which is linked to the rest
of the school by covered walkways. A
cloakroom area and a widc corridor are
used for certain activities but this is not
considered satisfactory by the school,

7.5 Ail three practical spaces are small, in
particular the food room which is only
35m?. The school can afford to 'lose’ the
general teaching room and the toilets but
otherwise the adeptation is limited to the
arca available in the block. Storage is
limited and the provision of equipment is
poor, particularly for the preparation of
materials.

7.6 Middle schools may find it difficult to
provide a full range of technology and art
facilities because the numbers on roll may
only warrant a few practical teaching
spaces. There is likely to be an overiapping,
of facilities.

Proposed Adaptation (Fig. 7/2)

7.7 The curricutum and rimetabling
organisation of this school suggests that
three spaces for groups of 15 are shared
benween art and design and technalogy.
The existing workshop, art room and
general teaching room are enlarged and
the latter is converted into a food /textiles
space. A route through the building is
retained but reduced in width.

7.8 The adaptation is restricted by the
area of the existing building. This means
thar all the spaces arc a little smail for the
wide range of activitics taking place in
them. The amount of storage space is
increased but remains less than ides! and
the range of furniture and equipsment is
litnited. The main {eatures of the proposai
are described here.




The muld-materials workshop is
enlarged and a brazing hearth, flanked
by low walls, replaces the kiln. Pedestal
mounted machines are kept to a
minimum but bench mounted ma-
chines provide additional opportuni-
ties for working with construction
materials. There is a short run of fitted
cicctronics benching and a position for
a computer trollcy.

There is insufficient area for a prepara-
tion /storage roem but a bandsaw in
the main space provides the teacher/
technictan with some facility for
preparing construction materials. It is
possible to lock the bandsaw when not
in use (sce Section 5).

The enlarged art room is equipped to
cater for a wide range of art activities
including ceramics, wer textiles and
drawing.

Surplus toilets are removed in order o
create the food /textiles space. As is

WS REMOVEL

O
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often the case in middle schools the
food and dry textiles activities share a
space. The textiles facilities are keprt to
one end of the room away from the
nain cooking area but the success of
this combined space depends alse on
the way in which teachers manage the
space and organise activities. Because
of the age of the pupils the cooking
facilities are limited to domestic units
only and there is minimal equipment
shown for food and texiile ‘techncl-
ogy'. This room: is enclosed for hy-
£iene reasons.

As there is insutficient arca to keep
coats and bags in the teaching spaces,
they are stored in the two lobbies at
cach end of the suite.

A small resource bay houses computers
and display of pupils’ work. 1n a smali
suite such as this, the three spaces are
likely to share the facility.
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Figure 7/2
Case Study 1 as proposed
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Figure 7/3
Case Study 2 as existing

Case Study 2: A Small
School (Design Exercise)

As Existing (Fig. 7/3)

7.9 Case Study 2isan 11 to 16 compre-
hensive school with 600 pupils on roll. The
existing accommodaton consists of four
design and technology spaces and two art
spaces in a semi open plan ground floor
suite, surrounding a small drawing arca.
The science department is adjacent to the
design and rechnology suite.

7.10 The relationship between the areas is .

good, allowing sharing of resources and
equipment between speciatist spaces.
However, some spaces are rather small and
the storage is insufficient, particuarly in the
food and texules areas.

Proposed Adaptation (Fig. 7/4)

7.11 The existing number and balance
of timetabled spaces is appropriate for
the school's curriculum. Therefore, the

four existing design and technology
spaces retain their functions. The
support spaces are slightly modified to
provide cxtra storage and a more useful
central arca. The main features of the
adaptation are outlined below.

* Each multi-materials space has 16
vice positions at workbenches with
additional positions on side bench-
ing. There arc no design tables in
the workshops themselves burt the
enlarged central design arca provides
a useful supplementary space.

Both workshops have electronics
facilitics but the main provision for
electronics and other control activi-
ties is in Multi-matcerials 2. The
overall size of this space is similar to
the cxample shown in Section 2 but
serviced tables replace some of the
side benching.

The textiles space provides facilities
for both ‘wet’ and ‘dry’ activities,
zoned into two distinct arcas. Al-
though the floor arca is less than
that suggested in Section 2, the open
planning allows easy access to the
supporting design area. The 'wer'
area is located for easy access from
the adjacent art room.

The wall between two materials
stores is removed to form a com-
bined preparation and storage area.

Overall storage remains less than
ideal but is significantly increased,
especially for food and textiles (see
Table 7 /1).

The ‘dining/scminac’ area adjacent
to the food room is enclosed to form
a staff base and seminar room.
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Figure 7/5
Case Study 3 as existing

Case Study 3: A School
Without Workshops (Design
Exercise)

As Existing (Fig.7/5)

7.12 Case Study 3isan 11 to 18 school
with 600 11 to 16 year old pupils and 220
sixth formers on roll. The existing first floor
accommodation provides three design and
technology spaces; two food rooms and one
textiles (both wet and dry). There are two
art rooms alongside. Science laboratories
ar¢ on the ground floor.

7.13 The food rooms are of a reasonable
size but the textiles space is undersized for
the wide and varied range of activities
taking place. Therc are no facilities for
multi-material work or electronics. Much of
the furniture is inappropriate and in poor
condition. There is a large general teaching
room on the first floor which can be
adapted.
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Proposed adaptation (Fig.7/6)

7.14 The curricular organisation of this school
suggests four spaces with the following
specialisms: muld-materials, control technol-
ogy, food and textiles. A new multi-materials
workshop is added on the ground floor with
associated preparation and storage space and a
small room for sixth form science project
work. The first floor is adapted to provide an
clectronics/control room and the textiles
room is enlarged to better accommodate both
wet and dry activities. Support areas include an
untimetabled design and resource area and a
staff base. The main features of the proposal
arc described below.

* Asonly one room is allocated to mult-
materials, the provision of pedestal
mounted equipment is less than ideal for a
school of this size. Limitations on space
allow only one item of heat treatment
equipment (a combined brazing hearth
and chip forge). However, a fisll provision
of muld-benches, plastic working equip-
ment and drawing tables make it possible
to perform a varicty of activities using a
rcasonable range of construction materials.

* The location of the workshop on the
ground floor is convenient for matenials
delivery and avoids any problems caused
by the additional structural load of heavy
machinery. Links can be established with
science and the outside space can be used
for large scale projects. The smaircase which
links the workshop with the rest of the
department is casily accessed.

¢ There arc enough serviced tables in the
electronics/controf room to enable a
whole class to do elecrronics or pneumarics
activides at the same time, reflecting the
curticular emphasis of the school. Trolleys
for resources and plastics cquipment
supplement those in the mult- materials
room on the ground floor. Raw materials
for making can be kept in the adjacent
store.

* The textiles room is larger than that
illustrated in Section 2 becausc it accom-
madates a wide range of activities includ-
ing screen printing, In this school teiles is
raught primarily through design and
technology but the room location allows




fadlities to be shared with the art
department. The storage area for this
room is increased.
The design resource area houses
computers, drawing tables and a sink
and can be shared between design
and technology and art. It can alse
scrve as a project area for sixth
formers in cither department. It is
located to allow easy access from the
stairs. New internal glazing allows
visual supervision from the textiles
area and staff base. The latter can be
shared between design and technol-
ogy and art.

Section 7: Case Studies
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Figure 7/7
Case Study 4 as existing

Case Study 4: A School With
Traditional Workshops
(Design exercise)

As Existing (Fig. 7/7)

7.15 Case study 4 isan 11-18 compre-
hensive schooi with 750 11 to 16 year old
pupils and 100 sixth formers on roll. The
existng teaching accommodation com-
prises five design and technology spaccs:
one metalwork, rwo woodwork, one
clectronics and one »raphics. There is also a
garage which is no or used. Three art
spaces are located in the samc part of the
school.

7.16 The size of the teaching spaces is
generally adequate, with the exception of
the smallest workshop. There is insufficient
storage and no scparate preparaon area.
‘The workshops are over provided with out
of date cquipment.
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Proposed Adaptation (Fig. 7/8)

7.17 The design and technology curriculum .
of the school saggests retaining the five
spaces bat changing the baiance of
specialisms, in order to broaden the range of
pupils' experiences. The proposal is for three
muld-marerials workshops, an clectronics/
contral room and a textiles area. These are
supplemznted by a resource base, adapted
from relocated rooms. The garage is con-
verted into a preparadon room, allowing
some of the smaller stores to be removed.
The tmain features of the proposals are
outlined below.

*  Mult-marerials 1 remins its metal emphasis
and Muld-materials 2 has more wood-based
machinery but both spaces provide for a full
range of construction activities. The removal
of a small store improves the link between
these two areas and a new door provides a
link with the elecmonics/control space.

In Muld-materdals 1, the heat treamment
area and storc room ar relocated in order
to provide a benter shaped space, which is
more flzxibic and niore easily supervised.

The third workshop, which is too small to
accommodite a full range of large pedestal
machinery, is equipped for small scale making
activities using bench mounted naadhines and
cquipment. Tt can be used for lessons in
graphics skills for whoke class groups, using a
varety of table surfaces, It may be used in
conjunction with the adjacent space in a wam
teaching amangement.

The new preparadon and storage arca is well
located to serve the three workshops. A store
room is added to the electronics /conirol
rourz. Overall storage arcas are siill fess than
ideal but are increased by over 50%.

¢ The existing graphics room is converted
into a textiles room, expanding the range of
materals available. Resources may be shared
with the nearby art department.

¢ The untimetabled resource arca provides a
facility for the suite which can also be
booked by others. Pupils can make use of
books, slides and nine computers for
investigation, design and graphic work.
Sixth tormers can work here in their study
time. A glazed opening allows supervision
from the adjacent space.
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Figure 7/9
Case Study 5 as existing

Case Study 5: A Lacge Depart-
ment (Design Exercise)

As Existing (Fig. 7/9)

7.18 Case Study 5isan 11 to 16
technology college with 1250 pupils on
roll. A proposal has been agreed to
increase the numbers 1o 1350. The design
and technology department which is all in
one block comprises: four muld-material
spaces (one with a metal emphasis, one
wood, and one combined with electron-
ics), a food room and two textles rooms.
There is also a small CNC machine space
and a central preparation room. An
adjacent IT room is available to be
brought into the adaptation.

7.19 The size of the teaching spaces is
gencerally adequate with the exceprion of
the smaller textiles room at 64m?. How-
ever, the links between spaces are poor
with the twe textiles rooms at opposite
ends of the suite and one muld-materials
room far from the preparation room. The
total area of store rooms is adequate but
they are badly positioned with small stores
often cutting into the corner of a reaching
space and an internal preparation room
making material deliveries awkward.

[

c

MULIT-MATS
112m2

Proposed Adaptation (Fig. 7/10)

7.20 The increased numbers and the schools
curriclum and timetabling suggest the need
for one more teaching space and a change in
the balance of specialist areas. The relocated 1T
room provides the extra space. The suite is
reorganised to provide a more appropriate
balancc of specialist areas and to improve links
between spaces. The main featurcs of the
adapration are listed below.

¢ The rclatonship between specialist spaces
is improved by grouping the two textiles
rooms together at one end of the suite and
all the workshops at the opposite end.

The main drculation route is more direct
and widens out at the entrance to the suite
forming a display arca. The existing CNC
room is opened up to provide an
untimetabled design area 0 be used by all
D&T pupils. Partly glazed partitions
enable teachers to supervise the area.

The shape of Multi-matenals 2 is improved.
A store in Multi-materials 1 is converted
into a separate heat treatment area.

Mult-materials 3 is equipped with bench
mounted machinery for small scale
construction work and serviced tables for
clectronics and cortrol technology. There
is sufficient table space for a whoie dlass to
have a graphics skills lesson.

The preparation room which is relocated
to allow for external access, has direct links
to two workshops.

The elecaonics /control room has enougf
serviced tables for a whole class to do
clectronic or pneumatic work simultane-
ously. There arc also fagilitics for modelling,
and for CAD /CAM.

The existing food room is enlarged and a
second food room is added. An office is
converted into a separate food tasting arca,
As it is located close to the room entrance
it can: be used by either food space.

In the smaller eextles room the removal of
a store creates  larger and more regularly
shaped space. As both textles spaces are
rather smuail, the tables are smaller than
recommended at 1200mm x 600mm. The
resource area berween the two rooms is
used for computer tables and storage.
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Case Study 5 as proposed
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Figure 7/11
Case Study 6 before
adaptation

Case Study 6: A School with
Multi Purpose Workshops
(Building Project)

Background

7.21 Case study 6is an 11 to 18 school
with 660 11 to 16 pupils and 100 sixth
formers on roll. The schoot, built in the

. 1930s, has had a history of technology

teaching and was a ‘Technical School in the
1970s. For this reason it had a good
provision of traditional workshops all in the
same block.

7.22 TSI funding in the exrly 1990s
cnabled the school to create an additional
workshop by converting a store room into a
tood room. The funding also enabled the
internal remodelling of the traditional
workshops into more muld-purposc arcas
which suited the school's teaching ap-
proach. Further funding will cnable a
second workshop to be built in a separate
block (not illustrated here). This additional
work, resulting in a total of seven spaces
reflects the high percentage of technology
taught, an average of 12" for vears 7 tol1.
Maximum group sizes at KS3 and KS4 arc 22.

7.23 The school has chosen to include
business studics as part of its design and
technology course throughout KS3 and
KS4. IT is fully integrated into each praject
and the school is hoping to develop the IT
aspect of control technology more fully in

the near future. Manufacturing and Business
GNVQ, which are offered ar post-16 level,
are taught in the technology block.

The Adaptation (Fig. 7/12)

7.24 With the exception of food, all aspects
of design and technology are taught in
every workshop. In each area pupils are able
to carry out projects in a wide range of
materials (including textles) as well as
design and evaluate their products. Each
space has a 'clean’ area with flat top rables
and supporting IT. The suite has the
following features:

» All workshops are divided into two areas,
one for making activities, and another for
design and evaluation acdvities. There is,
however, no physical separation and there
is often a crassover between the two.

* Multi-materials 5 provides the main facility
for control technology with cight centrally
serviced tbles offering a specific
dmetabled resource. However, the room is
usually used as a multd-purpose workshop.

* Compressed air and low voltage outlets are
supplied throughout the suite in a series of
trunking lengths. This enables pupils to
carty out work with various control
systems.

» All workshops have a reasonable range of
freestanding and bench mounted machin-
cry, including facilities for plastics. Each
workshop has one item of heat treatment
equipment although casting facilities arc

ncte
an windows
et kvt

—L e

| hex

I l bay PR
1 1im2| 16m2
— L~ ;

WORKSHOP
METALY

Mm2 WORKSHOP
IMETALY

!
1
|
i
S }

v

. B :
i u affice
; om? WORKSHOP omy
. WOOD
\ Tim2 |
DRAWTNG - i
OFACE ¢ :
[T .
£ R ——
“
om2 wope 'I
Y WORKSH(R Gmro
WOOD) )
tim? |
'] !
nmzl - i
&

provided in a spedific heat reatment room.

*  Five multi-purpose benches with vices are
provided in cach workshop.

¢ Standing height work surfaces arc fixed to
the wall, A series of loose tables provide
sitdng height surfaces at the perimeter for
scwing machine and computer work. This
increases the potential for reorganising the
layout of the space in the future.

Each workshop has enough flat top tables
for a maximum group sizc of 272 pupils.
This provides facilitics for design and
cvaluagon exerciscs, including modelling
work, as well as more formal lessons with
the teacher using an OHP or TV and
video.
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¢ Storage fumniture ins the rooms supple-

ments facilides in the two preparation areas
which are small for a suite of this size. This
allows casy access by pupils to a range of
resources and suits the school's philosophy
towards the use of general design and
technology rooms but it does result in
some duplication of resources which can
be expensive.

Due to the resrictons of the existing
building, the food room is small and an
awkward shape. However, it does provide
the pupils with opportunities for designing
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and making through food. The space is
divided into two zones. A small design
arca, with IT provision, allows pupils to
design and research whilst other pupils are
preparing their food in the kitchen area.

Fixed octagonal units create cooking bays
in the food room. This is an alternative
arrangement which is gencrally less flexible
than the combination of fixed perimeter
work surfaces and loose tables illustrated in
Section 2. However, in such a long narrow
space it is an effective way of providing
pupils with adequate serviced work surface.
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Case Study 6 as adapted
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Summary of Adaptations

7.25 Table 7/1 summarises the changes
in the six adaptation case studies. A
notional model, based on the guidance in
Sections 1 to 3, is shown for comparison.
The following factors have been taken into
account in calculating the models, reflect-
ing the differences between the individual
schools:

® size of department
* the age range of the pupils

¢ the range of specialist activities taking
place in one space.

Wherever space is limited, priority is given

to timetabled teaching area.

7.26 Where art rooms are shown on the

plans, these have not been included in the
table.

Table 7/1 - . ]

Analysis of Case Studies 1106 7.27 'These case studies show that consid-

Key erable improvements can be made to

E= Existing existing accommodation, often with

£= :ldz:ipted‘ minimal alterations. In alf cases except for
= Notiona . .

PP= Pupil place(s) one, t.hc. timetabled tc?chmg arca per

TA= Teaching area pupil is increased and in most instances

SA= Storage area the storage area has also increased.

R Y H ———

CASE STUDY 2 CASE STUDY 4 CASE STUDY §

No. of timetabled spaces

No. of PP 108 105 188 168 132 132

Timetabled TA (m2) 376 392 443 477 711 753 668 669
Untimetabled TA (m2) : 74 60 5¢ 63 58 481
Prep/SA (m2) ‘ 68 g0 72 116
Timetabled TA per PP (mz)l; 5.53 4.77 5.33 | 4. . 29 4.48 467 14.21 4.22 4.54 (419 4.23 4.48 | 4. 5.06 5.07

Prep/SA per PP (m2) ’0.67 0.55 1.05 . . . 0.80 0.96 | 0.46 0.72 0.83 |0.75 0.43 0.69 1 0.99 0.52 0.81

Total area per PP {m2)
{excluding circulation)

7.20 5.65 6.88 1547 5, . . 6.16 6.33 | 4, §.50 5.97 | 5. 5.01 566 | 5.40 5.58 6.51
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Case Study 7: A New
Suite (Building Project)

Background

7.28 Case study 7 isan 11 to 18 Compre-
hensive school with 540 11 0 16 pupils
and 200 sixth formers oz roll. The sixth
form is combined with a neighbouring
school who also send some of their Year
7 and 8 pupils to use the design and
technology facilities. A nev design and
technology and art block was built in
1991. Until that time the school had very
limited design and technology facilitics
and inadequate art accommodation.

7.29 The school, which is a Technology
College, teaches a high percentage of
design and technology at both Key
Stages 3 and 4. It also offers some
GNVQ courses at Post 16 level and
intends to increase the range of courses
in the ncar future. The curriculum and
the timetabling arrangements requirc a
total of sevn design and technology
spaccs, allowing for pupils from the
nearby school to use the facilities.
Maximum group sizes are 21, At KS3
and KS4 design and technology is taught
through discrete schemes of work in each
specialist space but, helped by the suiting
of the accommodation, there is a
significant amount of team work between
teachers.

7.30 The busincss studics room is
booked at certain times of the week as a
resource for design and technology.
Individual pupils at KS4 consult the
business studics teacher if their particular
project requircs it.
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The New Building (Fig. 7/13)

7.31 The suite is a three storey purpose
built block housing design and technol-
ogy on the lower two floors and art on
the third floor. The block has a bright
open feel with light wells in the circula-
tion arcas and obvious links between pairs
of spaces such as the two multi-materials
areas. The suite has the following fea-
tures:

* The workshops are attractive and airy
spaces although their open plan nature
docs cause some acoustic problems.
Pupils design and make with a wide
range of materials, using pedestal
machinery complemented by CNC
and bench mounted machinery.

ELECTRONIC/
CONTROL
80m2

The Elecrronics/Control room
cnables pupils to experience a variery
of control activitics which may be
taught individually or to a whole class
group at one time. The activities
include circuit board work and me-
chanical work as well as making three
dimensional models in a variety of
matcrials.

Food 2 provides a run of commercial
catering units alongside domestic
catering. In Food 1, a domestic
catering provision is supplemented by
a food rechnology bay. The two
rooms share a small resource area
where pupils can access information
and carry out tasting evaluations.
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* Both textiles rooms are used by the ¢ The resource area is timetabled for
design and technology department " 50% of the week for specific whole
although Textles 1 is also used class graphics activities particularly for
occasionally by the art department. the post-16 pupils. For the remaining
There is lirtle distinction berween the time it is used by pupils individually as
two rooms in terms of activities or a resource for their design work.

accommodarion, although more
printed textiles activities take place in
Textiles 1 which has a large printing
table.

¢ In this school business studies has a
very clear role within design and
technology, hence the business srudies

- reom in the suite. Clusters of IT
equipment are interspersed with desks
and chairs for written and group

activities. riguwre 7/15
First Floor furnished
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Section 8: Cost Guidance

This section gives guidance on the capital cost of provid-
ing and fitting out design and technology accommodation
in secondary schools. It is divided into three parts: ‘Gen-
eral Cost Matters', ‘Furniture and Equipment’ and ‘Case
Study Cost Analyses - relating to the Case Studies ilius-

trated in Section 7.

Note

! All costs given are at second
quarter 1995 national average
prices and may be updated to
current price trends using
appropriate tender price
indices available from the
Indices Group of the
Department of the
Environment,

58

General Cost Matters

Building consultants' fees

8.1 New building work, including exten-
sions and substantial adaptatons to existing
accommodation, will normally be managed
and supervised by professional building
consultants. Depending on the nature of the
work, this scrvice will usually cost between
10% to 15% of the value of the building
contract, although higher fees may be
payable in cxceptional circumstances. The
fee will cover the cost of employing - where
appropriate - architects, engincers and
surveyors. Wherever possible, a number of
consultants should be considered for cach
specialism. The respective professional
institutions will supply details of the services
that can be provided as well as information
on fees.

8.2 The value of the building contract on
which a fee is assessed will usually include
for fixed furniture and fittings, ¢.g. shelving,
benching and cupboards. Care should be
taken to ensure that fees are not paid on the
value of items which, whilst forming part of
the main building contract, have been
independently designed, procured and fixed
by a specialist contractor. This is because the
cost of providing these services will have
been included within the price for the work.
There may, however, be fecs payable for any
necessary co-ordination and liaison work
between the project team and specialist
contractors.

Value Added Tax

8.3 Under current reguladons most schonl
building work will artract VAT at the
standard rate. The exception is in the case of
freestanding buildings and some types of
extension project at schools which have

charitable status, i.e. most voluntary aided,
and grant maintained schools. In these
cases the work is zero rated. Furniture and
equipment and professional fees are stand-
ard rated whatever the type of project.
DFEE grant aid will cover the additional
burden of VAT where payable. In LEA
school building projects any VAT payable is
recoverable by the local authority.

8.4 As VAT can have a considerable impact
on the cost of a project, advice on its
application should be sought from the local
HM Customs and Excise Office at an carly
stage in the planning and design process.

Project phasing

8.5 When itis necessary to consider
phasing building work over a period of
time, the diseconomies associated with
carrying out a number of small building
projects instead of a single large one will
need to be allowed for when the initial
budget is set. Funding for phased educa-
tonal projects is usually contingent upon
each phase providing accommodation that
will be fully operational ia the event of
further funds not becoming available.

New building versus adaptation/
refurbishment

8.6 Constructing and fitting out a com-
pletely new design and technology building
can cost between £900 and £1,100 per m?
of gross floor area provided. These costs
include for building work, furniture,
equipment, site works and professional fees,
but exclude land purchase costs and VAT,
Factors influcncing the cost include bricfing
requirements, standard of specification, site
condition and ease of access, the size of the

* project, and whether the building is single

or muld-storey.

8.7 The costs of adapting and refurbishing
cxisting buildings tend to be more varable.
They depend on the degree to which the
existing structure and services need to be
altered and on the amount of existing
furniture and cquipment that is re-used. In
the case of refurbishment requiring, for
instance, only redecoradon and a few extra




service outlets and where there is substan-
tial re-use of existing furniture and equip-
ment, the costs may be less than 10% of the
cost of new. In larger f)rojccts involving
extensive structural remodelling and
renewal of services and where new furniture
and equipment is provided, the costs can
approach those of a new building.

8.8 However, where there is a choice
between building new and adapting or
refurbishing existing accommadation, the
latter will usually provide a more economic
soludon as the capital costs are likely to be
lower. Also, as the amount of area in use
does not increase, the recurrent costs
associated with new space, ¢.g. heating,
lighdng, cleaning, maintenance, rates ctc.,
will be avoided. These can cost up to £40
per m? of gross floor arca annually. In
additon, the adapration or refurbishment
of an existing building may make it easicr
to create Or raaintain appropriate links
between existing curriculum areas.

8.9 All projects, whether for new building,
adapraton or refurbishment, should be
considered in the context of a school's
overall long term building development
plan.

Temporary accommodation
costs

8.10 Outright purchase and installation of
temporary buildings fully fitted with design
and technology furniture and equipment
can cost between £450 and £600 per m?
(excluding VAT). This is about 50% to 75%
of the cost of equivalent new permanent
accommodation. Although cheaper than
permanent accommodation, temporary
buildings generally have a shorter life
expectancy. They may also be less conven-
ient if they are isolated from the rest of the
design and technology department, making
the shari.ig of resources and equipment
more difficult. They can, however, provide
a cost cffective soluton to a short rerm
accommodation need, e.g. during building
work, or to accommaodate a short term
peak in a school's roll. A typical six month
hire charge for a 100 m? temporary build-
ing tully fitted and serviced for design and
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technology, inclusive of delivery, installa-
tion and removal, is between £14,000 and
£17.,000 (excluding VAT).

Fumniture and Equipment
(FEE)

8.11 In some Local Education Authoritics
the procurement of furniture and equip-
ment, sometimes both fixed and loose, is
managed by the authority’s supplics
organisation. As an authority-wide service
its cost may not always be attributed
directly to individual projects. It will,
however, need to be taken into account in
projects at grant maintained and other
schools which do not automarically receive
support from an LEA supplies organisation.
In these cases it may be necessary to employ
the project architect or another agency 1o
provide the procurement service. This can
cost up to 6% of the value of the furniturc
and equipment supplied. In smaller projects
this work is sometimes undertaken by the
school itsclf.

8.12 Owing to the wider range of F&E
available for design and technology com-
pared with, say science, fewer companics
are able to provide a complete 'turn-key'
service in fitting ourt design and technology
accommodation. Those that do often buy
in many of the items from other suppliers.
Although some companies claim they can
provide all the F&E for a project, this can
sometimes result in the school receiving the

. company's standard stock items which may

not always be appropriate to the particular
nceds of the design and technology depart-
ment.

8.13 With some items of equipment, ¢.g.
lathes, schools sometimes deal directly with
the manufacturer. Some machinery can be
purchased second-hand at specialist dealers
and ar auctions, although allowance will
nced to be made for the cost of any over-
hauling and safety checks. The Health and
Safety implications of re-use will need to be
considered as older furniture and cquip-
ment may no longer meet with current
standards (Sce Appendix 2).
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Case Study Cost Analyses

8.14 Figures 8/1 and 8/2 illustrate two
of the case study adaptations (3 and 4)
which are described in Section 7. Tables
8/1 and 8/2 provide model cost analyses’
(based on typical budget prices, exclud-
ing VAT) of the building work and
furniture and equipment provision for
these case studies. The left-hand boxes
show the overall capital costs attributed
to each of the main elements together
with building costs per m2. The furniture
and equipment costs, which are taken
from the layouts shown in Figures 7 /6
and 7/8, are analysed on a room by
room basis in the right-hand box. The
adjacent pie charts show the percentage
distribution of costs.

Building costs

8.15 Adaptaton costs include: demolidon,
closing up and forming openings; new
internal walls, doors and windows; new and
upgraded mechanical and electrical services
installations; new floor and ceiling finishes
where necessary; full internal redecoration
in areas affected by building work and
modification of external drainage and
service runs. No allowance is made for the
cost of making good any existing building
defects, or for work beyond the arca shown
on the plan.

Furniture and equipment costs

8 16 The costs in Tables 8/1 and 8/2
allow for entirely new furniture and equip-
ment. Thc costs include items such as
shelving, filing cabinets, tables, and over-
head projectors. Procurement and installa-
ton costs are also included. In mnost
adapration and extension projects, however,
it is likely that there will be scope for re-use
of existing, items. [t may be possible,
thercfore, to achicve the kind of solutions
shown here at a lower cost.
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Overall coat analysis

t costs

Substructure
Superstructure
Intemnat finishings

Extsmal works

ion; j el

Intemal finishings

Extarnal works

Professional fees @ 15%

Maoche- ical and electrical services

Structural changes to walls, door openings etc

Mechanical and electrical services

Building Works Tatal (sub-totals as+b above)

Fixed furniture {from box opposite)
Loose fumniture (from box opposite)
Equipment (from box opposiie)

ESTIMATED TOTAL PROJECT COST

Food

Sub-total (a) 110,020

Staff
26,094
27,149
14,469

Sub-tota! (b) 67,712
177,732
26,860
12,676
27,294
90,830

€ 340,000

Room

Muttimaterials
Electronics

Textiles
Design/Resource
Prep. room

| : Stare rooms

Fixed Loose
Furniture turniture | Equipment
£ £ £

1.431
1176
4,810
1,820

20,944
20,142
10,036
9,399
633 5,616
210 23,441
2,093 -
503 1,252
12,676 90,830

Note:
Costs at Q2 1995 prices. VAT
excluded.

Table 8/1
Case Study 3: Cost breakdown
and distn‘bption of costs

Equipment 27%

Loose tumiture 8%

Fixed fumiture 4 % W
Fess 8%

Cost Comment

8.17 Both cost analyses highlight the
significance of furniture-and equipment
costs as a proportion of the overall budget.
The pic charts show that in Case Study 3,
involving a mix of new buildingand -
adaptation work, furniture and cquipment
accounts for ncarly 40% of the overall cost,
of which about two thirds is for cquipment.
Fumniture and equipment costs per teaching
space rangc from about £10,000in De-
sign/ Resource to almost £32.000 in

Electronics. Furniture and equipment
accounts for a still higher proportion of the
overall costs in Case Study 4, at some 65%
of the total, with equipment costs predomi-
nating as before. The building costs form a
much lower proportion of the total as the
work comprises low cost adaptations to the
existing building. Across the rwo case
studics, building adaptation costs average
only about £150,/m? in comparison with
nearly £680,/m? for the cost of the new
ground floor extension in Case Study 3.
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Ovarall cost analysis Furniture and squipment costs

Fixed Loose
Fumiiure furniture Equipment

T
\
I
oo £ £
| atea): I S [
|
|
I
1

Room
Structural ¢hanges to walls, door openings etc 42,853
Internal finishings 24,448 Muitimaterials 4 3.883
Mechanical and electrical services 8,560 Heat bay -

Extarnal works 1,781 Multimatsctals 2 3,514
Light Multimaterials 4,142
Buiiding Works Totat 77,642
Electronkes | 8,019
Professional fees @ 15% 11,646 Dry Textias 2,869
Design/Resource 5,303
Fixed fumiture {from box opposite) 9,210 Preop. room 1,120
Loose furniture (from box opposite) 28.850 Store rooms -

Equipment {from box 2bposite) ’ 127,725 Total 28,850 127,728

ESTMATED YOTAL PROJECY COST £ 260,000

Note:
Adaptations 30% Costs at Q2 1995 prices. VAT
excluded.

Equipment 50% Table 8, /2
C Gase Study 4: Cost breakdown

Fees 5% and distribution of costs

- Fixed fumiture 4%
loose fumiture 11%

8.18 When furniture and cquipment costs ~ 8.19 This cxercise shows that modest

arc added to the building costs, the overall  extensions or adaptations, together with
average costs per m?, for both new work new fumiture and equipment, can provide
and adaptations, arc about £615 and £440  up-to-date design and technology accom-
respectively for Case Studies 3 and 4. These  modation at up to half the capital cost of an
compare favourably with the capital cost of  cquivalent new building and with no
completely new buildings given carlier of significant increase in recurrent expenditure.
between £900 and £1,100 per m?. Also, Further significant capiral savings could be
apart from the small extension in Casc made if it were feasible to re-use existng
Study 3, the re-use of existing accommoda-  items of furniture and equipment.

tion should ensure that additional recurrent

premises costs are minimised.
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Appendix 1 : Space Allocation of Machines & Fumniture

The following pages llustrate suggested working distances mounted machinery. Saft working distances are
around each of the pedestal machines shownonthelayouts ~ shown for floor mounted machines only.
and described in Section 5. Information is also given on spaces :l‘l’cﬁ;adcdﬁm?"ﬁwmﬂeémwi"gs
> o H OAV 10T OVeriap O arcas around t

arundcorrmmfxmh:etypesmesemdonemy madthon!y(schigmtAl/laM).Dismxm‘-
mtmmtoenmsafetymn\aymmasam in front of machines arc assumed to be against
Consideration must aiso be given to the nature of the materidd dirculation routes. 200mm has been allowed at
to be used, working practices, relationships between the back of the machine for deaning and

h ele. maintenance purposes unless otherwise stated.
et The machines shown in the diagrams do not Tt may be assurned that only one machine in
refer to any particular manufacturer and it is the preparation arca will be in use at one time .

Key to bol

&y 1o Symbols because of this that dimensions given refer only  and that there is less ikelihood of misuse by the
Clear Working
space | to the space avound the machine. The inform-  operator than in the workshop. For this reason
Overlep of space atfon is Cf\vmagcd to be used for workshops work zones around preparation machines may
alocated for machines | | With:a mixture of both pedestal and bench be shared.

only {250rmm unless l_]

s otherwise stated)
Operator position @ 4
Wall

Qverlap of space
allocated for
furniture only

750 750

Figure A1/1
a: Shared zomag

b: Area around Drilt 1 000

Figure Al/2
a: Area around Woodlathe
b: Area around Morticer

Y

zl

A
A 4

1000 G:B ! ) L 30
b 1000 1000

1000 1000

Figure Al/

a: Area around Bandsaw

b: Area around Linisher
a

1000 1000
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~ Appendix 1: Space Allocation of Machines and Furniture

A Figure Al/4
a: Area around Planer/
thicknesser?
P 1650 b: Area around Circular saw? 42
<

1350 |24

Notes

1 Space below height of Planer
and saw table may be used for
mobile storage units.

2 Large 2.4x1.2m sheets
assumed.

3 750mm behind headstock
only.

Figure A1/5
a: Angled area around Lathe?
b: Area around Lathe?

Figwre A1/6
a: Area around Miling Machine
b: Area around Buffer
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Appendix 1 : Space AHocation of Machines and Furniture

Figure A1/7
a: Area around Hacksaw!
b: Area around Grincer

350

Figure A1/8

a: Area around Honizontal
Grindstone

b: Area around Welding bench?

Figure A1/9

a: Area around Crucible
furnace

b: An area around Moulding
bench

Figure A1/10
a: Area around Chip forge?
b: Area around Brazing

hearth? 750 750

(300) %1, (300)

1000
Notes

L Wall space above 1300mra oo e
high {notional heignt of head in
raised position) may be used.
2 300mm space atiowance i
area is to be shiared with forge
of hearth, or placed in a
. corner position.
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Area around Fumiture

Hatched areas on furniture drawings allow for
overlap between adjacent items of furniture
only. On desks, computer tables and benches

7 750 i

750 750

é.
ANNNNNNNNNARY

750

/////////////////z. 777777777 / %

7

7,
_

Appendix 1 :' Space Allocau;on of Machines and Furniture

(not muit-benches) shared hatched areas
measure 500mm. This allocation must be
increased between tables and benches if there
is a large amount of circulation between or a
long run of tabling or benching.

bp

750

750 ///

A

7

750-

1501

Figura A1/11

a: Area around 4 person mutti-
bench!,

b: Area arourd 2 person multi-
bench.

Notes

1 50mm overlap on all four
sides of 4 person multibench.
2 Double drainer sink may be
positioned directly next to
adjacent worktop.

3In a peninsuia arrangement
there must always be a
permanent work surface on
both sides of the cooker.

Figure A1/12

a: Area around desk and
computer table.

h: Area around benching and
specialist practical tables.

Figure A1/13

a: Area around sewing
machines.

b: Area around food
preparation units.2%3

300

@j

750-
1000

600-
750




Appendix 2 : Health and Safety in Technology

This section summarises the major health and safety regula-
tions and advisory codes of practice which have direct ret
evance to school design and technology accommodation.
Advice on Heafth and Safety matters is also given earlier in
the publication, and is cross referenced here in brackets. For
matters of detail it is advisable to refer to the source

reference document.

Note

t“Warkplace' is defined as
premises not classed as
domestic.
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In most cases, regulations are made under
the Health and Safety at Work Etc. Act
1974 (HSWA) and deal with the
workplace!. These reguiations will refer to
‘employers’ and ‘employees'. In the case of
schools, emiployers will be assumed to be
the LEA, governors or trust; and employees
the teachers and technicians. Pupils are
classed as a third party and may not be
covered by the secondary legislation, but
arc covered under the gencral requirements
of the HSWA.

Control of Substances Hazardous
to Health (COSHH)

The COSHH Regulations 1994 are one of the
most important items of recent legislation
affecting work premises in both the public and
private sector, including schools. Employers are
responsible for assessing the use of hazardous
substances to ensure this is controlled without
risk to health. Employees also have a
responsibilty to report potential problems and
may be delegated the task of assessing potential
risks in their particular specialist arca, Areas of
concemn in schools are generally:

¢ School grounds and cleaning stores

* [Laboratories

* Workshops

* Artand textiles rooms

¢ Food rooms

¢ Drint rooms.

Requirements of COSHH fall into four
catcgorics:

*  Asscssment

¢ Prevention

* (Control

* Management.

Forms of control include personal protective
equipment and local extract ventilation
installations (Scction 6). Where possible
prevention is preferable to control.

Food Safety Act 1990

This Act contains specific requirements for
premises in which food is prepared and
cooked. The school kitchen is 'covered" by
the Act but not necessarily the food
teaching room. The Act has implicatons
for work in mini-enterprise projects and
where activities are intended to numic
commercial catering, Some of the main
points are listed here, but schools should
check their legal position and the criteria
for eligibility with their local environmental
health officer.

¢ The faw will apply in a school food
room if food is cither sold or given
away to any person who is not the
maker of the food product.

If a school sells food it may register
itself as a business and be liable o visits
by an Environmental Health officer.

For a school to be a registered business
it must sell items for five days consccu-
tively in a five week period.

The main concerns of the Act arc:
hand wash basin provision, adequate
refrigeration, suitable wash down
surfaces, both horizontal and vertical
{see Sections 2 and 6).

When pupils make food for their own
consumption in lessons this is consid-
cred to mirror domestic kitchen
activity. These are therefore not
subject to the requirements of the Act.

Electricity at Work Regulations
1989

These regulations place a duty on employers
to ensure that as far as possible all electrical
cquipment and.installations arc constructed
and maintained so as to prevent danger.
Following the TEE regulations shouid
ensure compliance with the new regulations.
HSE (3523 describes these regulations with
direct reference to schools (see Section 6).




Woodworking Machines
Regulations 1974

These regulations are concerned mainly
with the operaton of woodworking
machines and outline some general
requirements for training and
woodworking areas in factories. They do,
however, represent good practice to be
followed in schools. Requirements
covered include:

s Workroom layout (see Scction 2 and
Appendix 1).

¢ Lighting (sce Section 6).
® Heating (see Section 6).
* Flooring (sce Section 4).
* Guarding (see Section 5).

The regulations form the basis of advice
given for woodworking machinery in other,
more recent, documents mentoned in the
Appendix and Bibliography. They are
largely superseded by the Provision and
Use of Work Equipment Regulations.

Supply of Machinery Regulations
1992

Since 1st Jannary 1995 most machinery
supplied in the UK has had to meet the
health and safety requirements outlined
in these regulations, which are aimed at
+he manufacturers of machinery. The
regulations sct out clear design criteria for
compliance including:

¢ Lighdng (see Sccrion 6).

* Fire risks.

¢  Control devices (see Scection 6),
¢ Noisc emission.

* Guarding.

Wiien the manufacturer is satisficd all
criteria have been met then a CE marking
should be affixed to the machine. False
certification by @ manufacturer is a criminal
offence.

Schoals should ensure a CE marking is
placed on a machine before purchasing.
The regulations do not apply to sccond
hand or donated machinery. Mceting, the
requirements of these regulations will

Appendix 2 : Health and Safety in Technology

ensure compliance with Section 6 of the
HSWA which deals with the general
safety of machinery in the workplace.

Workplace (Health, Safety and
Welfare) Regulations 1992

Thesc regulations apply to every new
workplace built after 1 January 1993.
Existing premises must conform after
January 1996, The directive covers
aspects of Health and Safety in the
Workplace (replacing a number of

old regulations), and sets out the
responsibilities of both employer and
employee. Issucs of direct relevance to
design and technology include:

¢ Maintenance.
¢ Environmental issucs (see Section 6).

e Room dimensions {the recom-
mended 4.6m2 per employee i.c.
the teacher, includes only arcas
where staff work and not general
staff rooms, recreational arcas or
classrooms).

e Workstation layout and furniture
(sec Scctions 2 and 4).

e Floor and circulation routes (sec
Section 2 and Appendix 1).

Manual Handling Operations
Regulations 1992

These regulations seek to prevent injury
to any part of the body during the process
of manual handling at work. They stress
emplovers' responsibility to ensure
cmployecs' health and safety through the
avoidance of any manual handling opcra-
tion involving risk of injury. In the case of
schools this would apply to staff working
in preparation areas (scc Section 3).

The regulations give design guidance
aimed ar reducing the risk of injury
during manual handling operadions. The
considerations outlined are:

e Space allacation (see Sections 2, 3 and
Appendix 1).

¢ Flooring (scc Scction 4).

¢ Temperature (see Scetion 6).
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¢ Venrtilation (sce Section 6).

¢ Lighting (see Section 6).

¢ Storage détails (see Section 4).

An ergonomic approach to lifting and the

use of mechanica! or automated aids, e.g.
- wheeled trolleys, are encouraged.

Management of Health and
Safety at Work Regulations
1993

Thesc regulations set out general duties
for employers concerning the
management of health and safety for
their employees. They cover four basic
aspects of health and safery:

¢ Dlanning

® Organisarion

¢ Control monitoring
* Review

The regulations have little direct rel-
cvance to the design of school build-
ings. However, certain management
procedures may result in specific re-
quirements for the design and layout of
design and technology areas.

Personal Protective Equipment
(PPE) at Work Regulations
1993

The regulations aim to ensure that
employers provide adequate PPE for
their employees. PPE is defined as any
item which protects a person against any
health and safety risk. It does not,
however, cover any cquipment which
may be required as a direct result of
COSHH regulations.

Like COSHH, the PPE rcgulations
regard prevention as an initial action,
For example, suitable guarding to a
machine is preferable to the operator
wearing goggles when using the
unguarded machine.

Direct reference is made to rhe accom.
modation of PPE, ¢.g. coat pegs for
proteciive clothing (sce Section 4).

L

Health and Safety (Display
Screen Equipment) Regula-
tions 1992

These regulations set out the Health
and Safery management duties of
cmployers to employees who habitually
work with display screen cquipment.

Although teachers would rarely be
considered habitual users of IT due to
their role as instructors, the document
is a valuable source of reference when
designing an environment where display
screen equipment is used. Issues
covered include:

Furniture (sec Scction 4)
Lighting (s¢e Section 6)
Space

Noisc (see Section 6)

Hear and humidity (scc Section 6)

Provision and Use of Work
Equipment Regulations 1993

The regulation's prime objective is to
cnsure that all work equipment provided
for use ar work meets various health and
safety standards. 'Equipment’ may
include component parts of an item of
machinery (see Snpply of Machinery
Regulations 1992).

The regulations set out a number of
requirements that both equipment
manufacturers and employers must meet:

Safe construction and design of
cquipment, its component parts and
additional safety features

(sec Section 5),

Suitability for purpose (see Section 5).

Conditions in which equipment is
used, which will include suitable
space allocation for that cquipment,
(scc Appendix 1).




The following are relevant advisory
cades of practice.

BS 4163 Code of Practice for
Health and Safety in work-
shops of schools and similar
establishments 1984

BS 4163 gives guidance to the planners
and users of school workshops. Various
recommendations are made about the
safe use and supply of equipment and
machinery used in workshops. The
standard is divided into scveral sections
as follows:

Gencral Brief

Includes information on briefing by
teachers to architects, general planning,
building and furniture considerations
(sce Scctions 2, 4 and 5).

Storage

Makes reference to the storage require-
ments of hazardous materials, bulk
matcrials and specific types of materials
e.g. plastics (see Sections 3 and 4).

Environmental

Covers such aspects as lighting, heat-
ing, ventilation, flooring and wall
surfaces (sec Section 6).

Services

Detailed information is given about
main workshop switchgear including
clectrical circuits, sockets outlets and
emergency switching devices (sce
Sections 5 and 6).

Machinery

Detailed recommendations are given for
individual machines likely to be placed
in a school workshop highlighting
requircments for ventilation, siting,
controls, guarding and pcrsonal safcty
(sce Scctions 2, 5 and 6).

BS 5304: Code of Practice for
Safeguarding of Machinery

This code of practice, like the Provision
and Use of Work Equipment Regulations
1993 looks at various considcrations
associated with the use of machinery.
The standard is aimed at anyone who
designs, manufactures, supplies, installs,
uses, maintains or modifies machines.
Information on installation will, of
course, be of interest to architects and
others involved in a design and
technology building project. Although of
more direct relevance to industry, the
standard does contain some uscful
references to:

= Machine safety features
¢ General outlined principles of safety
¢ Servicing details

Layout of machinery

Safe working practices




Appendix 3: Check List

Planning

A building proicct for design and technol-
ogy, or for any subject, should be consid-
ered in the context of the school's long-
term development plan. The followin g
summarises key planning points.

Number and Balance of Timetabled
Teaching Spaces

When calculzting the number and type of
specialist spaces consider:

* The percentage of curriculum time spent
on D& at each key srage.

The maximum group size.

Whether any vocational courses wil! be
taught at K$4 or in the sixth form.

The particuler curricular emphasis of the
department. :

The size of the department, for cxample
if small, one or more spaces may have to
provide for more than one specialism.

Size of a Teaching Space
The following may have implications for the
sizc of a space:

* The range of activitis likely to rake
place.

‘The scale and quantity of ¢quipment to
be used.

Maximum group sizes.

The level of storage to be provided in
the teaching, space.

Whether sixth form pupils will share the
space.

Support Spaces
Teaching and non-teaching support spaces
may include:

* Arcas for the preparation and storage of
materials and fur keeping pupils work in
progress.

A staft base.
A design/ resource area.

A project room, particularly for sixth
formers,

An external project arca.

Planning Principles

Design and technology is taught through a
number of different specialist areas. It is
useful to consider the following when
planning new or adapting exisung accom-
modadon:

* If specialist spaces are grouped together
equipment and resources are more casily
shared.

There are practical advanrages in
locating support spaces, both teaching
and non teaching, in a way that cnables
them to serve a number of spaces.

The position of other departments,
where there may be cross curricular
tinks.

Timetabled Teaching Spaces

It is important to have a strategy when
organising the furniture and equipment
layout of a specialist space, in order to
ensure the safety and comfort of the users.
Somc key points to consider are:

® Design and technelogy involves a broad
range of designing and making actvitics
which may be happening concurrently.

Allowances should be made for pupils ro
move safely around the space.

Distances around machines and benches
should enable pupils to work safely.

Restricting fized furniture and cquip-
ment to the perimeter of the space leaves
the centre free for possible rearrange-
ment.

If coats and bags are brought into the
teaching space they should be appropri-
ately stored safely away from circulation
routcs.

The typz and quantity of cquipment ard
furniture should be appropriate for the
size of the space.

Where sixth form or vocational courses
are offered, this may affect the narure of
the provision.




Storage

Storage for D&T is best provided in the
form of walk-in stores which arc accessible
from the main classroom space and deep
cnough to accommodate trolleys in be-
tween shelving. When calculating storage
need it is useful to consider the following:

e Materials and items under construction
will be in a variety of shapes and sizes
and storage methods will need to reflect
this.

+ Certain materials such as inflammable
liquids must be stored in accordance
with the relevant regulations.

¢ Fresh food must be kept in a ventilated
area at an appropriatc temperature.

* Some pieces of equipment and /or
pupils records may need securc storage.

* Construction materials should be stored
scparately from the teaching area.

Furniture

The range of furniture should be suffi-
ciently fiexible to allow for varicty in room
layourt and the possibility of furniture being
moved between spaces. The following
points are worth consideration:

¢ The specialist tables that are provided
for D&T work should be usable for
general design work wherever possible.

¢ Perimeter bencling is most useful at a
minimum width of 600mm and a
" standing height of 850mm.

¢« Fixed cupboards below multi-benches
can reduce flexibility and make the
bench less comfortable to sit at.

* Mobile storage units have the advantage
of allowing resources to be moved
between spaces. The trays contained by
such units can be part of a standardised
system, which inctudes trolleys.

* Long lengths of metal, imber or plastic
must be safely stored in appropriate
racks.

* Chairs should be easy to move around
the room. Adjustable chairs are desir-
able for use with computers.

Equipment

All machines and serviced items of

equipment must be installed according to
the relevant health and safety regulations.
The following points are worth considering:

® When positioning a machine in the
workshop it is important to take into
account the way it will be used.

* There must be sufficient space for a
pupil to move away from a machine in
the event of an accident.

* All machines should have appropriate
guarding and other safety featurcs.

* Bench mounted machines should be
at a height which allows younger
pupils to usc them.

* Certain machines can only be used by
a gualified person.

e Itis preferable to house the prepara-
tion machines (circular saw, planer
and hacksaw) in a separate area.

¢ Itis desirable to locate hot metal
equipment in a separate supcrvised area.

¢ Itis generally advisable to position
CNC machines in clean areas.

Services

All service installations must comply with
current regulations. Below are some of
the key points to note.

Electricity

* Each work area should have an
emergency stop system controlling
everything except hazard removing
equipment and possibly computers.

* All fixed equipment must have an

isolating switch and emergency stop
button.

* Residual current devices provide
additional protection to socker ourtlet
circuits.

¢ There are specific requirements relating,
to clectrical systems in furniture.

Appendix 3: Check List
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Ventilation and Extraction * The total of a new design and technol-

* Certain workshop processes that
produce fumes should be carried out
in a well ventilated space, and may
requirc mechanical extract.

* Fume extracton must be provided to
heat rreatment machines.

* Dust extraction is necessary from
woodworking machines, fine wood
dust must be separate from wood
flakes.

Lighting and Acoustics

¢ Local task lighting is usually provided
on pedestal machinery.

* Emergency lighting is necessary
wherever potentially dangerous
machines are used.

¢ Consideradon should be given to the
noise produced by machines when
planning a suite of spaces.

* Finishes can be used to affect the
acoustic quality of the room.

Cost Guidance

The following points are worth
considering:

* Professional fees can add a further
10%-15% to the cost of a new design
and technology building

* The cost of procuring furniture and
equipment needs to be taken into
account when setting the budget.

* Advice from the Local Customs and
Excise Office on VAT should be
obtained in relation to zero-rating
parts of the work.

* Dhasing a project can increase the
overall cost.

ogy building can be between £900 and
£1,100" per m?. Adaptation and )
refurbishment of existing spaces to
provide equivalent accommodation can
cost less than half of this.

Temporary buildings can provide a
cost-effective solution to short-term
accommodation difficulties.

Savings can be made by re-using
existing fumiture and equipment.

Note
¥ Cost at Q2 1995 national . 7 }
average prices. v
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Glossary

BESA: British Educatioual Supplies
Association.

BS: Bridsh Standard.
CAD: Computer Aided Design.
CAM: Computer Aided Manufacture.

CNC: Computer Numerically Controlled.

COSHH: Control of Substances Hazard-
ous to Health.

CD ROM: Compact Disc Read Only
Memory, computerised refercnce
material.

D&T: Design and technology.

FREQUENCY OF USE (%): Thc average
amount of rime that a spacc is used,
expressed as a percentage of the total
number of teaching periods available
per week.

F&E: Furniture and cquipment.

GNVQ: General National Vocational
Qualification, a range of vocational
courses usually taken in the sixth form
but sometimes at KS4.

IT: Information Technology. The subject
taught in schools and the equipment
associated with it.

KEY STAGE (XS): The statutory school
vears are divided into four phases
which mark stages of development.
These approximate to age as follows:

e KSl:age5-7
s KS2:age7-11
e KS3:agell-14
* NS4:agel4-16
LEA: I gcal Education Authority

MIDDLE SCHOOLS: Middle schools may

be cither ‘middle deemed primary' with

an age range of 8-12 or 'middle deemed

secondary' with an age range of 9-13.

MULTI-BENCH: A sturdy bench for
hand tool work with wood, metal and
plastics. Incorporates vices.

MULTI-MATERIALS WORKSHO!:
Workshops which enable work with
wood, metal and plastic material.

OHP: Overhead Projector.

PEDESTAL MACHINERY: Machinery
which is free-standing and mounted
ona heavy, sturdy base.

PCB: Printed circuit boards: Plastic
covered copper board which may be
printed with circuit designs and
subsequently assembled as such.

PUPIL PLACE: A place to work, i.c.
table space and seat, for one pupil.

SUITE: In this publication a suite of spaces
refers to an identifiable group of spaces.

TEACHING PERIOD: Schools divide
up the week in different ways. The
most common are 40 periods of 35
minutes and 30 periods of 50 minutes.

TSI: Technology Schools Initiative, capital
funding given to schools with a special
interest in design and technology.

TECHNOLOGY COLLEGE: Secondary
school with a particular emphasis on
maths, science and/ or technology.

VDU: Visual Display Unit, the computer
screen.

YEARS 7 TO 11: Sccondary school years
are numbered from 7 (first year) to
11 {end of staturory schooling). The
sixth form is sometimes referred to as
years 12 and 13.




Bibliography

GENERAL HEALTH AND SAFETY

British Standards Institution. Code of practice
for health and safety in workshops of schools
and similar establishments. BS 4163. Milton
Keynes: BSI, 1984.

NAAIDT. Managing health and safety in
school workshops. Reading: NAAIDT, 1992,

NAAIDT. Managing health and safety in food
and textiles in schools. Reading: NAAIDT,
1994,

Deparement for Educarion and Science. Fire and
the design of educational buildings. 6th ed.
London: HMS0, 1992,

Depariment for Education and Scicnee. Safety in
practical studies: art, craft, design and tech-
nology, home economics, dress and textiles,
music and rural science. 3rd impression (with
revisions). London: HMSO, 1985.

The Food Safety Act.1990 London: HMSO,
1990.

CLEAPPS Schuol Science Service. Risk Assess-
ment for Technology in Secondary Schools.
Usxbridge: CLEAPPS School Science Service,
1990.

The workplace ( health, safety and welfare)
regulations. 1992, SI 1992 No 3004. London:
HMSO0, 1992. With:

Health and Safety Commission. Workplace
health, safety and welfare: Workplace
(Health, Safety and Welfare) regulations
1992: approved code of Practice and
guidance, London: HMSO, 1992.

The Management of health and safety at work
regulations 1992, SI 1992 No 2051. London:
HMSO, 1992. With:

Health and Safery C, ssion. Management
of health and safety at work: the manage-
mcnt of health and safety at work regula-
tions1992: approved code of practice.
London: HMSO, 1998,

The Control of substances hazardous to health
regulations 1988, SI 1988 No 1657, Up-
dated 1994, S1 1994 No 3246. London:
HMSO0, 1988 and 1994, With:

Healths and Safety Commission. COSHH:
Guidance for Schools. London: HMSO,
1989,

Health and Safety Excecutive. A step by step
guide to COSHH assessments. London:
HSE, 1993

Health and Safrey Execntive. Occupational
Exposure Limits 1984: Guidance Notc EH 40
London: HMSQ), 1984

SERVICES

Health and Safery Executive. Electrical Safety in
Schools. Guidance Note GS 23. HSC, 1985

The Electricity at work regulations 1989, SI
1989 No 635. London: HMSO, 1989.

Institiese of Electrical Engincers. Regulations for
clectrical installations: YEE wiring regula-
tions. Stevenage: Institution of Electrical
Engincers, 1991.

British Standards Institxtion. Specification for
13 A fused plugs and switched and
unswitched socket outlets. BS 1363, Milton
Keynes: BSI, 1984.

British Standards Institution. Specification for
industrial plugs, socket-outlets and couplers
for a.c. and d.c. supplics. BS 4343, Milton
Keynes: BSI, 1968.

Department for Education and Science, Architecss
and Building Branch. Maintenance of mechani-
<al scrvices, Building Bulletin No. 70.
London: HMSO, 1990,

British Gas and Deparement Sfor Education and
Seicnce. Guidance Notes on Gas Safety in
Educational Establishments. London: Brisish
Gas, 1989.

Health and Safesy Commission. Safety of
pressurce systems: pressure systems and
transportable gas containers regulations
1989: approved code of practice. London:
HMSO0, 1990.

British Standards Instituzion. Specification for
manual shut-off values for use with 1st, 2nd
and 3rd family gascs. BS 1552. Miltan Keynes:
BSI, 1989.

Health and Safety Executive, Compressed Air
Safety. HS(G)39. London: HMSO, 1990.

British Stundards Insticution, Code of practice
for accommodation of building services in
ducts. BS 8313. Milton Keynes: BSI, 1989.

ENVIRONMENTAL SERVICES

Department for Education and Science. Envi-
ronmental Design and Fuel Conservation in
Educational Buildings. Design Notc No.17.
London: HMSO, 1981,

Britishs Standards Institution. Code of practice
for sound insulation and noise reduction for
buildings. BS 8233. Milron Keynes: BSI, 1987

British Standards Institurion. Emergency
lighting: code of practice for the cmergency
lighting of premises other than cinemas and
certain other specified premiscs used for
cntertainment. BS §266: Pare 1. Milion
Keynes: BSI, 1988,

§i




British Standards Institution. Code of Practice

for Ventilation Principles and Designing for

Natural Ventilation. BS 5925. Milton Keynes:
BSI, 1991,

STORAGE

Health and Saftty Executive. Storage and Use of
Highly Flammable Liquids in Educationat
Establishments, London: HMSO, 1986

Manual handling operations regulations
1992, SI 1992 No 2793. London: HMSO,
1992, With:

Health and Safety Executive. Manual
handling opecrations regulations1992:
manual handling operations regula-
tions1992: guidance on regulations.
London: HMSO, 1992

FURNITURE

Britisiz Standards Institution. Specification for
clectrical systems in office furniture and office
screens. BS 6396, Milton Keynes: BSI, 1989.

Brivish Standards Institution. Strength and
stability of furniture. BS 4875. Milton Keynes:
BSI, 1985,

British Standards Institution.. Specification for
performance requirements and tests for office
furniturc. BS 5459, Milton Keynes: BSI, 1977.

British Standards Institusion.. Educational
furniture. BS 5873. Milton Keynes: BSI, 1980.

EQUIPMENT

Woodworking machines regulations 1974, SI
1974 No 903. London HMSQ, 1974. With:

Health and Safety Executive . Woodworking
machines regulations 1974: guidance on
regulations. London HSE, 1991.

Health and Safery Executive . Safety in the use of

woodworking machines. Guidance note PM
21. London HMSO, 1981.

Supply of machinery (safety) regulations
1992, 8I 1992. No 3073. London: HMSO,
1992

DTI Producss standards. Machinery. London:
DTI, 1993. Update: UK amending regulations.
London: DT1, 1994,

British Standards Institution.. Code of practice
for safety of machincry. BS 5304. Milton
Keynes: BSI, 1988.

Health and Safety (display screen cquipment)
regulations 1992, ST 1992 No 2792. London:
HMSO, 1992. With:

Health and Safery Executive. Display screen
cquipment: Health and Safety (display

screen equipment) regulations 1992:
guidance on regulations. London: HMSO,
1992.

Provision and use of work equipment regula-
tions 1992, 81 1992 No 2932. London:
HMSO, 1992. With:

Healtlh and Safety Executive. Work equip-
ment: Provision and use of work equip-
ment regulations 1992: guidance on
regulations. London: HMSO,1992

Personal protective equipment regulations
1992, S11992 No. 2966. London: HMSO,
1992 With:

Health and Safety Executive. Personal
protective equipment at work: Personal
protective equipment at work regula-
tions1992: guidance on regulations.
London: HMSQO, 1992.




KEY TO SYMBOLS

(SOLID LAM)BSO H

CATERING BENCHING

(S5)850H

I BENCHING (LAM) 850 H
- BENCHING (LAM) 700 H

I {320X750 TABLE $5CH

1500X750 TABL.E: 700H

1200X600 TABLE 700H

DISPLAY TADLES
(VARIOUS)

TRUNKING (VARIOUSY

COMPUTER TABLE
1500X750 700H

PRINTER TABLE AND
LASER PRINTER
750X750 700

TEACHERS TADLE
500X 750 700H

SCREEN PRINTING
TABLE
2009X 1003

ADJUSTABLE
COMPUTER CHAIR
STOOL

UPHOLSTERED CHAIR

POLYPROPELENE CHAIR

LOW/ HIGH

CUPBUARD

R 216
s TRAY GNIT

PLAN CHEST

a7 AN CHEST WITH
LIGHT ROX

AlIAC

BOUKCASE

WALL CUPBOARD

3 4 DRAWER
FILING CABINET

SHELE

MAGAZINE RACK
STOREROOM SHELVING
I ” " FOLIO STORAGE
COATS AND BAGS
STORAGE
TOOL. $TORAGE

METAL CUPBOARD
(LOW! HIGH)

ADJUSTABLE
- SIELYING BAYS

COMPONENT BINS

UNDERBENCH LOCKER

EQUIPMENT TROM kY

DISPLAY BOARD
== WIHITEBOARD
- — - SCRERN

I'-—-' MOBILE WHITEBOARD

@] QUPUN TRULLEY
@ PHGTOCOPIER

BEST COPY AVAILABLE

=3

e

LMoL

B U

BELFAST SINK

DOMESTIC SINK
(DOURLE DRAINER)

DOMESTIC SINK

HAND WASH SINK
SCIENCE SINK

COMMERCIAL OVEN
ELECTRIC CCOKER

GAS COOKER

COMBINATION HOB

FRIDGE/ FREEZER/
WASHER/ TUMBLE DRIER

CHEST FREEZER

MICROWAVE

4 PERSO
MULT!-BENCH

2 PERSON
MULTI-BENCH

CNC MILL
CNC LATHE

DRYING RACK

OVERHEAD
DRYING RACK
PLOTTER

AND SCANNER
COMPUTER

AND ONC CUTTER

UV LIGHT BOX

CICHING
TANKS

[a%i
ASSEMELY SINK

DESK TOP
DRAWING BOARD

PAPER TREMMERS
GUILLOTINE

TELEVISION

SLIDE IMAGLK

SFRAY BOOTH
MULTI-MAT

RESOURCE
TRO! LEY

COATRACK
BIF BOX

Bin
TELEPHONE
VLANT

POM R RACK

DESK T0P
LIGHT BOX

WOOD LATHE

BANDSAW

LINISHER

MORTICER

DRILL

METAL LATHE

MILLING MACHINE

DOUSBLE BUFFER

CRUCIBLE
FURNACE

MOULDING BENCH

CHIF FORGE

BRAZING HEARTH

COMBINATION
HEARTH/ FORGE

WELDING BENCH

PLANER/
THICKNESSER

CIRCULAR
SAW AND
TAKE OFF
ThBLF

HACKSAW

HORIZONTAL
GRINUSTONE
ANYIL
QUENCHING TANK

SANDER WITH
EXTRACT

HGSAW

BENCH BUFTTR

BENCH GRINDLR
FOLBDER/ PUNCH

BENCH DRILL
VIBRASAW

BENCH SHEARS

DI COATING
COUIPMENT

VACUURS FORMER

HOT WIRE
CUTTER
LINE BENDER
ChC
KNITTING
MACHINE

ONC SEWING
MACHINE

SEWING MACHINE
RONING

BOARIY
ABRAKION
TESTIK &
TLECTP! RING
DLEXK TOP LOXIM
015K TOP SCREEN
PRINTING FRAMFE

DPESSMARERS
DUMMY
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